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ABSTRACT
T h is  s tu d y  was the  f i r s t  a t t e m p t  a t  m easu rin g  f i s h  p ro d u c t io n  
q u a n t i t a t i v e l y  in  th e  c o a s t a l  w a te r s  o f  L o u i s ia n a .  Very l i t t l e  quan­
t i t a t i v e  d a ta  have p re v io u s ly  b een  c o l l e c t e d  on e s t u a r i n e  f i s h  p o p u la ­
t i o n s .  R e s u l t s  i n d i c a t e  a  h ig h e r  p r o d u c t io n  r a t e  th a n  any p r e v io u s ly  
r e p o r t e d  in  e s t u a r i e s .  S e a so n a l  and a r e a l  f i s h  b io m ass ,  n u m erica l  
abundance , s p e c ie s  co m p o s i t io n ,  and d i s t r i b u t i o n  were a l s o  d e te rm in e d .  
F a c to r s  r e s p o n s ib le  fo r  s e a s o n a l  f l u c t u a t i o n s  w ere d i s c u s s e d .  E s t i ­
m ates  o f  biomass and abundance w ere  m in im al due to  g e a r  s e l e c t i v i t y  
aid  sam pling  b i a s .  Tem perature  was a  dom inant f a c t o r  a f f e c t i n g  b io m ass ,  
abundance , d i s t r i b u t i o n  and p ro d u c t io n  i n  th e  b a y .  Seven s t a t i o n s  in  
t h e  Caminada Bay system  were sampled e v e ry  t h r e e  weeks f o r  16 months 
w i t h  o t t e r  t r a w l ,  bag s e in e  and tram m el n e t .
A t o t a l  o f  100 s p e c ie s  o f  f i s h e s  w ere  ta k e n  in  t h i s  s tu d y .  They 
w ere  c l a s s i f i e d  i n t o  f iv e  c a t e g o r i e s  b a se d  o n - t h e i r  d eg re e  o f  e s t u a r i n e  
dependency . The m a jo r i ty  o f  f i s h e s  w ere  s e a s o n a l  m ig r a n ts  u t i l i z i n g  th e  
e s t u a r y  as spawning, fe e d in g  o r  n u r s e r y  a r e a s .  At l e a s t  f i v e  s e p a r a te  
m ig r a t io n s  which occu rred  th ro u g h o u t  th e  y e a r  were d i s c e r n i b l e .
Two peaks i n  biomass o c c u r r e d ,  one i n  A p r i l  and a n o th e r  i n  A ugust. 
Minimum biomass occu rred  from November t o  F e b ru a ry .  Biomass was h i g h e s t  
i n  th e  more s a l i n e  a re a s  o f  th e  b a y .  The sh a l lo w  n e a r s h o re  zone i n c l u d ­
in g  th e  s h o r e l in e s  o f b a y s ,  c h a n n e ls  and t i d a l  ponds s u p p o r te d  much 
h ig h e r  biomass th a n  deeper w a te r  a r e a s .
Num erical abundance was h i g h e s t  i n  March when peak  numbers of 
l a r v a l  and p o s t l a r v a l  f i s h e s  were moving in s h o re  and low est in  November.
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N u m erica l  abundance g e n e r a l l y  In c re a s e d  tow ard lower s a l i n i t i e s  due 
t o  l a r g e r  numbers o f  j u v e n i l e  f i s h e s  i n  th e  upper bay .
The dom inant s p e c ie s  i n  te rm s  o f t o t a l  number and w e ig h t  were 
Anchoa m i t c h i l l i , B r e v o o r t l a  p a t r o n u s . Leiostom us x a n th u r u s ,. MicropoRon 
u n d u la tu s  and A r iu s  f e l l s . These  f i v e  s p e c ie s  com prised 83% o f  th e  t o t a l  
number and 41% o f  th e  t o t a l  w e ig h t  o f  f i s h  ta k e n .  The o th e r  95 s p e c i e s  
c o m p ris in g  17% o f  th e  t o t a l  number and 59% o f  th e  t o t a l  w e ig h t  in c lu d e d  
22 s p e c ie s  t h a t  w ere  ta k e n  o n ly  once. The m a jo r i ty  o f  f i s h e s  ta k e n  
were mid c a r n i v o r e s .
There was much variation in seasonal and areal species occur­
rence. Generally, species diversity was highest from July to October 
and lowest from November to February. Fewer species were taken in the 
lower salinities of the upper bay.
Gear selectivity was evaluated. Of the three gears used, the 
bag seine was most effective. It captured the greatest weight of fish, 
highest mean biomass in grams per square meter, greatest mean number 
per square meter and highest number of species.
Growth r a t e s  were d e te rm in ed  fo r  th e  A t l a n t i c  c r o a k e r .  A l e n g th  
o f  140 to  150 m i l l i m e t e r s  t o t a l  le n g th  i s  reach ed  a t  th e  end o f  th e  
f i r s t  y e a r  w i th  a n  av erag e  r a t e  o f  growth o f  12 m i l l i m e t e r s  p e r  m onth.
E s t im a te s  o f  a c t u a l  and p o t e n t i a l  f i s h  p ro d u c t io n  in d i c a t e d  th e  
Caminada e s tu a r y  p roduced  more f i s h  p e r  u n i t  a r e a  th a n  any e s tu a r y  
p r e v io u s ly  r e p o r t e d .  A minimum o f  72 .8  g ram s /sq u a re  m e te r /y e a r  wet 
w e ig h t  o r  647 .9  p o u n d s /a c r e /y e a r  wet w e igh t was produced which was 42% 
o f  t h e  maximum p o t e n t i a l  p ro d u c t io n  a v a i l a b l e  from p rim ary  p r o d u c t io n .
The e s t im a te d  e f f i c i e n c y  o f  c o n v e rs io n  o f  n e t  p rim ary  p ro d u c t io n  i n t o  
secondary  f i s h  p r o d u c t io n  was 1.4%
x i
I .  INTRODUCTION
F a c to r s  A f f e c t in g  F i s h  P o p u la t io n s
S easo n a l  b i o l o g i c a l  rhy thm s were among th e  f i r s t  phenomena t h a t  man 
n o ted  abou t th e  n a t u r a l  e n v iro n m e n t .  Such rhy thm s i n  the  e c o l o g i c a l  
l i f e  h i s t o r y  a s p e c t s  o f  a n im a ls  a r e  b ro u g h t  ab o u t by a  complex combin­
a t i o n  o f  p h y s i c a l ,  c h e m ic a l ,  and b i o l o g i c a l  f a c t o r s .  This  i s  e s p e c i a l l y  
t r u e  f o r  th e  f i s h e s  i n h a b i t i n g  o u r  c o a s t a l  e s t u a r i e s .  E s t u a r i e s  a r e  by 
n a tu r e  c h a r a c t e r i z e d  by a  dynamic v a r i a b i l i t y  found i n  few o th e r  n a t u r a l  
eco sy s tem s . There i s  a  c o n s t a n t  i n t e r a c t i o n  betw een th e  p h y s i c a l  
f a c t o r s  o f  w ind , t i d a l  f l u s h i n g ,  r a i n f a l l ,  f r e s h  w a te r  from r i v e r  r u n ­
o f f  and te m p e ra tu re ;  ch em ica l  f a c t o r s  o f  s a l i n i t y  and n u t r i e n t  concen ­
t r a t i o n ;  and th e  b i o l o g i c a l  f a c t o r s  o f  spaw ning , m ig r a t io n ,  grow th , 
b io m ass ,  and p ro d u c t io n .  P ro b ab ly  th e  most im p o r ta n t  f a c t o r  in f l u e n c in g  
th e  b i o l o g i c a l  a c t i v i t i e s  o f  e s t u a r i n e  f i s h e s  i s  te m p e ra tu re  (G u n te r ,  
1945). O ther f a c t o r s  i n f l u e n c i n g  p o p u la t io n  l e v e l s  a r e  n a t u r a l  m o r t a l i t y ,  
f i s h i n g 'm o r t a l i t y  ( y i e l d  t o  m an), i n t e r s p e c i f i c  c o m p e t i t io n ,  food 
p ro d u c t io n  th ro u g h  th e  d e t r i t a l  food web, and  th e  ty p e  o f b e n th ic  
s u b s t r a t e .
L o u i s ia n a  E s t u a r i e s
The L o u is ia n a  m arsh es  a r e  among th e  l a r g e s t  (C habreck , 1970) and 
m ost p ro d u c t iv e  in  th e  w o r ld  (G u n te r ,  1963 ). The m ajo r r e a s o n s  f o r  
t h i s  h ig h  p r o d u c t i v i t y  a r e  th e  in p u t  o f  n u t r i e n t s  and f r e s h w a te r  from 
th e  M i s s i s s i p p i  R iv e r ,  a  s u b t r o p i c a l  c l im a te  re g im e , abundant r a i n f a l l ,  
c y c l in g  of n u t r i e n t s ,  m i n e r a l s ,  and o rg a n ic  d e t r i t u s  by t i d a l  f l u s h i n g ,
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sh a l lo w  d e p th s  a l lo w in g  fo r  maximum y e a r - ro u n d  p h o to s y n th e s is  by th r e e  
ty p e s  o f  p r im ary  p ro d u c e rs  ( b e n th i c  a lg a e ,  p h y to p la n k to n ,  and marsh 
m a c r o p h y te s ) , abundant food s u p p l i e s  in  th e  form o f  d e t r i t u s ,  and a 
h ig h  r a t i o  o f  s h o r e l in e  to  w a te r  i n t e r f a c e  (Day je t  a l . , 1973). There  
a r e  a p p ro x im a te ly  4 .2  m i l l i o n  a c r e s  of c o a s t a l  m arshes  in  L o u is ia n a  
(C habreck , 1970) co m pris ing  n e a r ly  75% o f  th e  e n t i r e  m arsh lands  f r i n g i n g  
th e  G u lf  o f  Mexico and more th a n  h a l f  o f  th e  t o t a l  c o a s t a l  marsh a r e a  
o f  t h e  c o n t ig u o u s  U n ited  S t a t e s  (Chapman, 1971). Because o f  th e  v a s tn e s s  
o f  t h i s  e s t u a r i n e  a r e a  and i t s  h ig h  a p p a re n t  p r o d u c t i v i t y ,  L o u is ia n a  has 
led  th e  n a t i o n  in  r e c e n t  y e a r s  in  commercial f i s h e ry ,  h a r v e s t .  L in d a l l  
e t  a l . (1971) r e p o r t e d  th e  av e rag e  an n u a l  h a r v e s t  (1963-67) o f  th e  n in e  
m ajor com m ercial f i s h e r i e s  o f  L o u is ia n a  e s t u a r i e s  to  be 842.4  m i l l i o n  
pounds w o r th  $43.5  m i l l i o n .  He a l s o  s t a t e d  t h a t  th e  B ara ta r ia -C am in ad a  
e s t u a r i n e  system  produced th e  h i g h e s t  f i s h e r y  h a r v e s t  o f  a l l  L o u is ian a  
e s t u a r i e s  a c c o u n t in g  fo r  44% o f  th e  t o t a l  s t a t e  y i e l d .  In  1970, L o u i s i ­
ana  led  a l l  s t a t e s  i n  volume o f  c a tc h ,  la n d in g  1 .1  b i l l i o n  pounds w orth  
$ 6 2 .0  m i l l i o n  (U.S. D epartm ent o f  Commerce, 1970). In  1971, L o u is ian a  
a g a in  led  a l l  s t a t e s  in  volume of c a t c h ,  lan d in g  1 .3  b i l l i o n  pounds 
w o rth  $ 7 2 .6  m i l l i o n  (U.S. Departm ent o f  Commerce, 1971). G unter (1963) 
termed th e  a r e a  be tw een P a sca g o u la ,  M i s s i s s i p p i ,  and P o r t  A r th u r ,  Texas, 
as  th e  " F e r t i l e  F i s h e r i e s  C re sc e n t"  and s t a t e d  t h a t ,  based  on f i s h e r y  
h a r v e s t ,  t h i s  a r e a  was th e  most p ro d u c t iv e  f i s h e r i e s  r e g io n  on e a r t h .
E s t u a r i n e  F i s h e r i e s  -  E x p lo i te d  Y et Not U nderstood
L o u i s i a n a 's  e s t u a r i n e  f i s h e r i e s  a r e  w e l l  known f o r  t h e i r  v a lu e  
and com m ercial im p o r tan ce .  However, many a s p e c t s  o f  th e  l i f e  h i s t o r y  
o f  even  th e  most common f i s h e s  a re  unknown. L i t t l e  i s  known'about the
s e a s o n a l  q u a n t i t y  o f  f i s h  in  a  u n i t  a r e a .  G un ter  (1967} s t a t e s  t h a t  
q u a n t i t a t i v e  in fo r m a t io n  on th e  most f e r t i l e  p a r t  o f  th e  G u lf  c o a s t  i s  
p r a c t i c a l l y  n i l .  Most p re v io u s  s t u d i e s  i n  e s t u a r i e s  have been  q u a l i ­
t a t i v e  and have n o t  d e a l t  w i th  biom ass o r  p r o d u c t io n .  F i s h  i n h a b i t  
e s t u a r i e s  i n  g r e a t  abundance, b u t  th e  f a c t o r s  r e s p o n s i b l e  f o r  t h i s  
abundance a r e  n o t  f u l l y  u n d e rs to o d .  S p e c ie s  co m p o s i t io n  and s e a s o n a l  
d i s t r i b u t i o n  o f  th e  f i s h  fau n a  i n  L o u i s ia n a  e s t u a r i e s  have been  s tu d ie d  
b u t  n o t  a d e q u a te ly  d e te rm in e d .  There  a r e  v e ry  few e s t i m a te s  o f  e s t u a r i n e  
f i s h  p r o d u c t io n  and none in  L o u is ia n a .  I t  i s  d i f f i c u l t  to  q u a n t i t a t e  
e s t u a r i n e  f i s h  p o p u la t io n s  becau se  th ey  a re  c o n s t a n t l y  c h an g in g . B io ­
mass (w e ig h t ) ,  n u m e r ic a l  abundance and s p e c ie s  c o m p o s i t io n  v a ry  w i th  
s a l i n i t y ,  d e p th ,  b e n th ic  h a b i t a t  p r e f e r e n c e ,  te m p e ra tu re ,  and p ro b ab ly  
o th e r  unknown f a c t o r s .  Compounding th e s e  e f f e c t s  a r e  th e  problem s 
in v o lv e d  w i th  g e a r  s e l e c t i v i t y  and sam pling  b i a s .
O b je c t iv e s
F iv e  o b j e c t i v e s  w ere  e s t a b l i s h e d  f o r  t h i s  s tu d y  b ased  on th e  f o r e ­
go ing  la c k  o f  knowledge.
1. To d e te rm in e  s e a s o n a l  and a r e a l  b io m a ss ,  n u m e r ic a l  abundance, 
s p e c ie s  c o m p o s i t io n ,  and d i s t r i b u t i o n  o f  f i s h e s  i n  th e  Caminada Bay 
system  over a  y e a r l y  c y c le  in  d i f f e r e n t  h a b i t a t s .
2 . To o b ta in  two q u a n t i t a t i v e  e s t i m a te s  o f  f i s h  p ro d u c t io n  based  
on f i r s t ,  s e a s o n a l  n u m e r ic a l  abundance , b iom ass  and c o r re sp o n d in g  
in c r e a s e  i n  mean w e ig h t  p e r  u n i t  t im e  ( th e  A l le n  g r a p h ic a l  m ethod, 1951, 
and th e  R ic k e r  n u m e r ic a l  m ethod, 1946) and s e c o n d ly ,  th e  i n d i r e c t  e s t i ­
m a tio n  by c a l c u l a t i o n  from p r im ary  p r o d u c t io n  d a t a .
3 . To d e te rm in e  age and grow th r a t e s  o f  th e  A t l a n t i c  c r o a k e r ,
M icropogon u n d u la tu s .
4 .  To e v a lu a te  e f f e c t i v e n e s s  o f  t h r e e  d i f f e r e n t  ty p e s  o f  c o l ­
l e c t i n g  g e a r  due t o  t h e i r  s e l e c t i v i t y  in  c a p tu r in g  c e r t a i n  s i z e s  and 
s p e c i e s  o f  f i s h .
5 . To d e te rm in e  th e  r e l a t i o n s h i p  o f  b io m ass ,  abundance and 
d i s t r i b u t i o n  o f  e s tu a r in e - d e p e n d e n t  f i s h e s  to  te m p e ra tu re  and s a l i n i t y .
P re v io u s  Work
A re v ie w  o f  th e  l i t e r a t u r e  i n d i c a t e s  t h a t  th e  v a s t  m a jo r i t y  o f  
e s t u a r i n e  e c o l o g i c a l  s t u d i e s  have been  o f  th e  q u a l i t a t i v e  g e n e r a l  su rv ey  .
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ty p e  o r  o f  l i f e  h i s t o r y  a s p e c t s  o f  an i n d i v i d u a l  s p e c ie s  d e a l i n g  w i th  
age  and g row th , f e c u n d i ty ,  spaw ning, food h a b i t s ,  movements and th e  l i k e .  
Very .few have d e a l t  w i th  b iom ass and even  few er w i th  f i s h  p ro d u c t io n .
T h is  i s  p a r t i a l l y  a t t r i b u t a b l e  t o  th e  d i f f i c u l t y  i n  o b t a in in g  q u a n t i t a ­
t i v e  e s t i m a te s  o f  e s t u a r i n e  f i s h e s .  E s tu a r in e  f i s h  p o p u la t io n s  a r e  n o t  
c o n f in e d  t o  a  g iv e n  a r e a  and a re  p r e s e n t  o n ly  s e a s o n a l ly .  T here  has  
a l s o  been  v e ry  l i t t l e  work done on g e a r  s e l e c t i v i t y .  Sam pling g e a r  b i a s  
o f t e n  h a s  a s  g r e a t  an e f f e c t  on th e  c a tc h  ta k e n  as  th e  a c t u a l  abundance 
o f  f i s h e s  and i t  i s  a t  t im es  d i f f i c u l t  t o  d e te rm in e  i f  v a r i a t i o n s  in  
c a tc h  a r e  due t o  a c t u a l  s e a s o n a l  f l u c t u a t i o n s  o r  g e a r  s e l e c t i v i t y .
T here  i s  an abundance o f  g e n e r a l  q u a l i t a t i v e  su rv ey  s t u d i e s  a lo n g  
th e  G u lf  C o as t .  L o u is ia n a  s t u d i e s  w i l l  be  em phasized w h i le  th o se  in  
o th e r  a r e a s  w i l l  on ly  be  r e f e r r e d  to  b r i e f l y .  T h is  i s  by no means a 
com plete  l i s t i n g .  F l o r i d a  s t u d i e s  in c lu d e  th o se  o f  Jo sep h  and Y erger 
(1 9 5 6 ) ,  K ilb y  (1 9 5 5 ) ,  R eid  (1 9 5 4 ) ,  S p r in g e r  and Woodburn (1 9 6 0 ) ,  Sykes 
and F inucane  (1 9 6 6 ) ,  and Z i lb e r b e r g  (1 9 6 6 ) .  These s t u d i e s  have d e a l t  
w i th  s e a s o n a l  abundance , d i s t r i b u t i o n  and s p e c ie s  co m p o s i t io n .  In
Alabama, s t u d i e s  by Boschung (1957) and Sw ingle  (1971) d e se rv e  m en tion . 
Both s t u d i e s  a r e  e c o l o g i c a l  l i f e  h i s t o r y  and d i s t r i b u t i o n  s t u d i e s .  
M i s s i s s i p p i  w o rk e rs  in c lu d e  Ford (1958) and F ranks et: a l .  (1 9 7 2 ) . These 
s t u d i e s  d e a l t  w i th  com m unities o f  f i s h e s  i n  d i f f e r e n t  h a b i t a t s .  In  Texas 
su rv ey  s t u d i e s  in c lu d e  th o s e  o f  Gunter (1 9 4 5 ) ,  Hoese (1 9 6 5 ) ,  and P ea rso n  
(1 9 2 9 ) .  G un ter  (1945) r e l a t e d  d i s t r i b u t i o n  o f  c o a s t a l  f i s h e s  to  s a l i n ­
i t y .  Hoese (1965) d e te rm in ed  spawning o f  m arin e  f i s h e s  in  th e  P o r t  
A ransas  a r e a  by d i s t r i b u t i o n  o f  young and l a r v a e .  P ea rso n  (1929) s tu d ie d  
th e  l i f e  h i s t o r y  o f  com m erc ia lly  im p o r tan t  s c i a e n id s  in  T exas . Perhaps  
th e  most e x te n s iv e  work th ro u g h o u t  the  G u lf  C oast e s t u a r i e s  has  been done 
by G unter (1938, 1941, 1945, and many o th e r  p a p e r s ) .  G unter e s t a b l i s h e d  
many p r e s e n t  co n cep ts  o f  G ulf e s t u a r i n e  e co lo g y  ( e . g .  G u n te r ,  1967).
In  th e  S t .  B ernard  d e l t a  a r e a  o f  L o u i s i a n a ,  F o n te n o t  and R o g i l l i o  
(1970) c o r r e l a t e d  th e  c a tc h  o f  v a r io u s  s c i a e n i d s  t o  s a l i n i t y ,  te m p e ra tu re  
and t i d a l  s t a g e .  They found l i t t l e  c o r r e l a t i o n  betw een  s a l i n i t y  and 
c a tc h  b u t  a  d i r e c t  c o r r e l a t i o n  between te m p e ra tu re  and c a tc h .  R o u n s e fe l l  
(1964) summarized d a t a  on th e  a r e a  th ro u g h  w hich th e  M i s s i s s i p p i  R iv e r -  
G u lf  O u t l e t  n a v ig a t io n  c a n a l  was dug. He an a ly z e d  s a l i n i t y  t o l e r a n c e s  
o f  f i s h e s  and p r e d i c t e d  what e f f e c t  in c re a s e d  s a l i n i t y  caused  by channel 
c o n s t r u c t i o n  would have  on f i s h  d i s t r i b u t i o n .  I n  th e  Lake P o n c h a r t r a in  
a r e a ,  S u t tk u s  (1954) s tu d i e d  th e  s e a so n a l  movements and grow th o f  th e  
A t l a n t i c  c r o a k e r .  I n  o th e r  s t u d i e s  S u t tk u s  (1956 , 1958, 1961 and 1962) 
has  r e p o r t e d  on th e  e a r l y  l i f e  h i s t o r y ,  d i s t r i b u t i o n ,  f e c u n d i ty ,  and r e p r  
d u c t io n  o f  th e  G u lf  menhaden and th e  f e c u n d i ty  o f  th e  S p o t te d  s e a t r o u t .  
K e l le y  (1965) s tu d ie d  a  b r a c k i s h  to  f r e s h  w a te r  d e l t a i c  marsh n ea r  
th e  mouth o f  th e  M i s s i s s i p p i  R iv e r .  He c o l l e c t e d  69 s p e c ie s  o f  w hich
th e  C e n t ra r c h id a e  was th e  dom inant f r e s h w a te r  fam ily  and th e  S c ia e n id a e  
th e  most abundant m arin e  f a m i ly .  B lue  c a t f i s h ,  I c t a l u r u s  f u r c a t u s , was 
th e  dominant s p e c i e s .
In  the  B a ra ta r ia -C a m in a d a  Bay r e g io n ,  s t u d i e s  have been  done by 
Behre (1 9 5 0 ) ,  Dawson (1 9 6 6 ) ,  Fox and Mock (1 9 6 8 ) ,  G unter (1 9 3 8 ) ,  Forman 
(1 9 6 8 ) ,  I rw in  (1969), B e l l i n g e r  and A v au lt  (1 9 7 0 ) ,  and Dunham (1 9 7 2 ) .
Behre (1950) l i s t e d  113 s p e c i e s  o f  f i s h e s  from  th e  Grand I s l e  a r e a  as 
a r e s u l t  o f  a f a u n i s t i c  in v e n to r y  by th e  L o u is ia n a  S t a t e  U n iv e r s i t y  
m arine  l a b o r a to r y  from  1928 to  1946. Dawson (1966) added 40 new 
s p e c ie s  o f  o f f s h o r e  f i s h e s  t o  th e  l i s t  o f  known m arine  fauna  of th e  
Grand I s l e  a r e a  as a  r e s u l t  o f  a  16 month e c o l o g i c a l  s tudy  in  G u lf  
w a te r s .  Fox and Mock (1968) s t u d i e d  th e  s e a s o n a l  o c c u r re n c e  of 72 
s p e c ie s  o f  f i s h e s  i n  two s h o r e l i n e  h a b i t a t s  i n  B a r a t a r i a  Bay u s in g  a 
100 f o o t  beach  s e i n e .  They u t i l i z e d  two s t a t i o n s ,  one in  th e  n o r t h e r n  
p a r t  o f  th e  bay in  low s a l i n i t y  and th e  o th e r  i n  a more s a l i n e  a r e a  
n e a r  Grand T e r re  I s l a n d .  The m ost ab undan t s p e c ie s  i n  b o th  h a b i t a t s  
was th e  bay anchovy, Anchoa m i t c h i l l i , making up over 98% o f  th e  t o t a l  
c a tc h  a lo n g  w i th  M icropogon u n d u la tu s  and B r e v o o r t i a  p a t r o n u s . G un ter  
(1938) d id  a d eep e r  w a te r  t r a w l  s tu d y  o f  B a r a t a r i a  Bay u s in g  5 s t a t i o n s  
from th e  upper bay t o  s e v e r a l  m i le s  o f f s h o r e .  C o l l e c t i o n s  were made 
w i th  a  35 f o o t  o t t e r  t r a w l  w i th  em phasis  on s e a s o n a l  t r e n d s  in  abundance 
and s p e c ie s  c o m p o s i t io n .  The A t l a n t i c  c r o a k e r ,  Micropogon u n d u la tu s , 
was found to  be th e  most ab undan t f i s h  i n  t h i s  s tu d y .  I t  shou ld  be 
n o ted  t h a t  th e  d i f f e r e n t  d om inan ts  i n  t h i s  work and t h a t  o f  Fox and 
Mock was p ro b ab ly  due l a r g e l y  to  g e a r  s e l e c t i v i t y .  Forman (1968) s tu d ie d  
e c o lo g i c a l  a s p e c t s  o f  c y p r in o d o n t  f i s h e s  on Grand T e r re  I s l a n d ,  a
b a r r i e r  i s l a n d  a t  th e  e n t r a n c e  o f  B a r a t a r i a  Bay. I rw in  (u n p u b lish ed )  
com piled  a  c h e c k l i s t  o f  238 s p e c ie s  o f  f i s h e s  w i t h i n  a  20 m ile  r a d iu s  
o f  Grand I s l e  by c o n s u l t i n g  p a s t  l i t e r a t u r e ,  c h a r t e r  b o a t  c a p t a i n s ,  
s p o r t  f i sh e rm e n ,  c a t - f o o d  p l a n t s ,  r e s e a r c h  c o l l e c t i o n s  and p e r s o n a l  
sam pling  t r i p s .  B e l l i n g e r  and A v a u lt  (1970) s tu d ie d  s e a s o n a l  o c cu r ren c e  
o f  j u v e n i l e  F l o r i d a  pompano i n  th e  s u r f  a t  Grand I s l e  and found them 
m ost abundan t from  May th ro u g h  O c to b e r .  Dunham (1972) conducted a 
s tu d y  o f  th e  com m erc ia l ly  im p o r ta n t  e s t u a r i n e  dependen t i n d u s t r i a l  
f i s h e s  in  th e  B a r a t a r i a  and Caminada Bay a r e a .  He found t h a t  A t l a n t i c  
c r o a k e r s  com prised  over 65% o f  th e  t o t a l  i n d u s t r i a l  b o t to m f is h  c a tc h  
o f f  L o u is ia n a .  F ran k  T r u e s d a le  ( p e r s o n a l  communication) i s  sam pling 
p la n k to n  and l a r v a l  f i s h  p o p u la t io n s  i n  Caminada Pass  w i th  beam t r a w l ,  
p la n k to n  n e t  and b o tto m  s l e d .  Emphasis i s  on s e a s o n a l  and d iu r n a l  
movements and abundance . None o f th e  above s t u d i e s  have d e a l t  w i th  
f i s h  p r o d u c t io n .
F a r t h e r  w e s t  a lo n g  th e  L o u is ia n a  c o a s t ,  s e a s o n a l  d i s t r i b u t i o n  
s t u d i e s  have  b een  conducted  in  V e rm ilio n  Bay by Dugas (1970) , Norden 
(1966) and P e r r e t  (1 9 6 6 ) .  Herke (1971) documented th e  im portance  o f  
sem i-im pounded t i d a l  m arshes  a s  n u r s e r y  a r e a s  fo r  f i s h e s  and c r u s ta c e a n s  
i n  th e  B i l o x i  marsh and Marsh I s l a n d  a r e a s .  Theses by Holloway (1969) 
and Weaver (1969) i n  th e  Marsh I s l a n d  e s t u a r y  have d e l t  w i th  marsh 
n u r s e r y  usage  by f i s h e s .  A c o a s t - w is e  e s t u a r i n e  in v e n to ry  s tudy  was 
com ple ted  i n  1969 by th e  L o u is ia n a  W ild  L i f e  and F i s h e r i e s  Commission. 
S ix  m ajor h y d ro lo g ic  u n i t s  w ere  s t u d i e d  and 100 s p e c ie s  o f  f i s h e s  were 
c o l l e c t e d  u s in g  16 f o o t  o t t e r  t r a w l s  and 100 f o o t  beach s e in e s .  In  
o r d e r  o f  abundance th e  m ajo r s p e c ie s  ta k e n  were Anchoa m i t c h i l l i , 
M icropogon u n d u l a t u s , B r e v o o r t i a  p a t r o n u s , P o ly d a c ty lu s  octonem us.
LeiostomuB xanthurus, Artus fells and Cynosclon arenarius. High off­
sh o re  f i s h  y i e l d  d e r iv e d  from L o u is ia n a  c o a s t a l  e s t u a r i e s  was documented 
in  a  s tu d y  by Moore, B ru s h e r ,  and T re n t  (1970) i n  w hich monthly shrimp 
t r a w l  c o l l e c t i o n s  were made between th e  M i s s i s s i p p i  R iver D e l t a  and th e  
Mexican b o r d e r .  They found c a tc h e s  were g e n e r a l ly  two to  f i v e  tim es 
g r e a t e r  o f f  L o u is ia n a  th a n  o f f  Texas.
There have a l s o  been  a  c o n s id e r a b le  number o f  s tu d i e s  done on i n d i ­
v i d u a l  l i f e  h i s t o r y  a s p e c t s  o f  p a r t i c u l a r  e s t u a r i n e  s p e c i e s .  Some of 
th o se  d e a l in g  w i th  age and g row th , spawning, d i s t r i b u t i o n  and abundance 
in c lu d e  A rnold  (1 9 5 8 ) ,  Bearden (1 9 6 4 ) ,  Garwood (1 9 6 7 ) ,  Hansen (1969), 
Haven (1957 and 1959), N e lson  (1 9 6 9 ) , P a rk e r  (1 9 7 1 ) ,  Roithmayr (1963) , 
Simmons and B reuer  (1 9 6 2 ) , S u n d a ra ra j  (1 9 6 0 ) , S u t tk u s  (1954, 1956, 1958), 
and W allace  (1 9 4 1 ) .  S tu d i e s  d e a l in g  s o l e l y  w i th  food h a b i t s  and t r o p h i c  
s t r u c t u r e  a r e  th o s e  o f  Boothby (1 9 6 9 ) ,  C a rr  (1 9 7 1 ) ,  D a rn e l l  (1958) , June  
and C a r lso n  (1 9 7 1 ) ,  Lambou (1 9 5 2 ) , Odum (1 9 7 1 ) ,  Reid  £ t  a l .  (1956) and 
R o e lo fs  (1954).
F is h  p ro d u c t io n  s t u d i e s  have been  conducted  p r im a r i ly  in  f r e s h  
w a te r s .  These s t u d i e s  have fo r  th e  most p a r t  been  i n  sm a l le r  w ater  
b o d ie s  such as sm all  l a k e s ,  ponds, and s tream s  (W iley , 1972) in  which 
a co n f in e d  p o p u la t io n  o f  f i s h  can  be s t u d i e d .  F resh w ate r  p r o d u c t i v i t y  
s t u d i e s  have been  c a r r i e d  ou t by Chapman (1 9 6 5 ) , Gerking (1 9 6 2 ) ,
H am ilton  (1 9 6 9 ) , Hopkins (1 9 7 1 ) ,  Mathews (1 9 7 1 ) ,  Mann (1 9 6 9 ) , R icker 
(1946) and Car la n d e r  (1 9 5 5 ) .  Mathews' 1971 s tu d y  p o in te d  o u t  the  
s i g n i f i c a n t  f a c t  t h a t  much p r o d u c t i v i t y  occu rs  i n  young and ju v e n i le  
s t a g e s  o f  young o f  t h e 'y e a r  f i s h e s  w hich  a re  s u b j e c t  to  h ig h  m o r t a l i t y .
He found that among four species of River Thames fishes, production
d u r in g  th e  f i r s t  y e a r  o f  l i f e  was 66 t o  73% o f  th e  t o t a l  c o h o r t  
p r o d u c t io n .  M arine p r o d u c t i v i t y  s t u d i e s  have c e n te re d  around  r e e f  
s t u d i e s  (B ardach , 1959), t i d a l  s a l t  ponds (H a l l  and Woodwell, 1971) 
and p ro d u c t io n  i n  u p w e ll in g  re g io n s  (C ush ing , 1971). Bardach worked 
on a  Bermuda r e e f  and a r r i v e d  a t  an e s t i m a te  o f  153 .4  l b s .  p e r  a c r e  
p e r  y ea r  t o t a l  f i s h  p ro d u c t io n  by p e r i o d i c  v i s u a l  o b s e r v a t io n  by d iv e r s  
o f  t h e  s ta n d in g  c rop  o f  f i s h e s  p r e s e n t  on th e  r e e f .  He c o l l e c t e d  
sam ples o f  th e  f i s h  p r e s e n t  f o r  w e ig h t  d e te r m in a t io n s  and by a p p r o p r i ­
a t e  c a l c u l a t i o n ,  e s t im a te d  f i s h  p ro d u c t io n .  H a l l  and Woodwell (1971) 
a r r i v e d  a t  an  e s t im a te  o f  60 g /m ^ /y r  o r  534 l b / a c r e / y r  f i s h  p r o d u c t io n  
u t i l i z i n g  a drop n e t  in  F la x  Fond, Long I s l a n d ,  Mew Y ork. Cushing 
a r r i v e d  a t  f i s h  p r o d u c t io n  e s t i m a te s  by c a l c u l a t i o n  o f  energy  t r a n s f e r  
from th e  p rim ary  p ro d u c e rs .  He assumed t h e r e  was a  10% e f f i c i e n c y  
c o e f f i c i e n t  be tw een each  t r o p h i c  l e v e l .  O ther  s t u d i e s  have used  th e  
same method o f c a l c u l a t i o n :  t h a t  o f  i n d i r e c t  e s t i m a t i o n  from p rim ary  
p r o d u c t i v i t y  d a t a .  To g e t  such an  e s t i m a t e ,  th e  t r o p h i c  l e v e l  and t r a n s  
f e r  e f f i c i e n c y  f a c t o r  m ust be known. R y ther  (1969) and S c h a e fe r  (1965) 
used  t h i s  method to  a r r i v e  a t  e s t i m a te s  o f  p o t e n t i a l  w orld  f i s h e r y  
y i e l d  based  on e x t r a p o l a t i o n  from th e  known p rim ary  p roduc  i o n  o f  
v a r io u s  ty p e s  o f  m arine  e n v iro n m en ts .  R o u n s e f e l l  (1971) m o d if ied  th e  
e s t im a te s  o f  th e s e  a u th o r s  by r e c a l c u l a t i n g  th e  a r e a  o f  d i f f e r e n t  
m arine  h a b i t a t s  and h a r v e s t a b l e  b io m ass .  W iley (1 9 7 2 ) ,  u s in g  th e  
method o f  R y ther (1 9 6 9 ) ,  e s t im a te d  t h e  p o t e n t i a l  a n n u a l  p ro d u c t io n  of 
f i s h  in  th e  P a tu x e n t  R iv e r ,  M aryland. He a r r i v e d  a t  an n u a l  e s t i m a te s
f o r  h e rb iv o re s  from 29 .2  to  94 .9  g carbon/m^, f o r  f i r s t  s ta g e  c a r n iv o r e s
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from 2 .9  to  19 .0  g c/m , and f o r  second s t a g e  c a r n iv o r e s  from .29 to
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3 .8  g c/m^ depend ing  on what e c o l o g i c a l  e f f i c i e n c y  f a c t o r  was u sed .  C la rk  
(1946) d is c u s s e d  th e  p r o d u c t io n  dynamics on th e  A t l a n t i c ' s  G e o rg e 's  
Bank.
S tu d ie s  on th e  b iom ass o f  f i s h e s  In  G u lf  e s t u a r i e s  have been  done 
In  Texas by Jo n es  (1963) u t i l i z i n g  a  h e l i c o p t e r  bo rne  p u rse  n e t ,
M cFarland (1963) u s in g  a l a r g e  b each  s e i n e ,  M oseley and Copeland (1969) 
w i th  a  p o r t a b l e  p u r s e  n e t  and Hoese and Jo n es  (1963) u s in g  a p o r t a b l e  
d ro p - n e t  q u a d r a t .  H e l l l e r  (1962) was th e  f i r s t  t o  a c t u a l l y  m easure 
f i s h  p ro d u c t io n  In  an  e s t u a r i n e  a r e a  r a t h e r  th a n  g e t  an  I n d i r e c t  e s t i ­
m a tio n  from p rim ary  p r o d u c t i v i t y  d a t a .  H e l l l e r  used  a  d ro p  n e t  q u a d ra t  
In  th e  sh a llo w  w a te r s  o f  th e  Laguna Madre o f  Texas and o b ta in e d  s e a s o n a l  
b iom ass e s t i m a te s  r a n g in g  from 2 .0  g/m^ i n  w in t e r  t o  3 7 .8  g/m^ in  
summer. He c a l c u l a t e d  p ro d u c t io n  by m u l t i p l y in g  th e  number o f  f i s h  
t a k e n  p e r  month t im es  th e  m onthly  growth r a t e  a s  ta k e n  from le n g th  
f req u en cy  h i s to g ra m s .  Annual f i s h  p ro d u c t io n  was c a l c u l a t e d  to  be 15 .4  
g/m^ w et w e ig h t .  Copeland (1965) used  a  t i d e  t r a p  i n  th e  A ran sas  Pass  
I n l e t  i n  Texas a s  a  b a s i s  f o r  a co m p u ta tio n  o f  5 7 .6  g /m ^/y r  o r  513 
l b s / a c r e / y r  f i s h  and i n v e r t e b r a t e  p ro d u c t io n  (wet w e ig h t ) .  A t a b u l a ­
t i o n  o f  s t u d i e s  done on biom ass and f i s h  p ro d u c t io n  may be found in  
th e  s e c t i o n  on f i s h  p ro d u c t io n .
I n  L o u i s ia n a ,  no s t u d i e s  have been  done on e s t u a r i n e  f i s h  p r o ­
d u c t io n  and on ly  two o r  t h r e e  on b io m ass .  K e l le y  (1965) found s ta n d in g  
c ro p s  o f  f i s h e s  i n  th e  m arshes  on th e  D e l ta  W i l d l i f e  Refuge a t  th e  
mouth o f  th e  M i s s i s s i p p i  R iv e r  from 1 .22  to  258.82 pounds per a c r e .
Forman (u n p u b li sh e d )  i s  c o n d u c t in g  s e a s o n a l  b iom ass s t u d i e s  in  Lake 
Grande E c a i l l e .  L i n d a l l  e t  a l .  (1971) c a l c u l a t e d  rough  in d ic e s  o f
p ro d u c t io n  In  n in e  h y d ro lo g ic  u n i t s  o f  L o u is ia n a  by c o n s id e r in g  th e  
In s h o re  and o f f s h o r e  h a r v e s t  o f  th e  n in e  m ajor com m ercial f i s h e r i e s  
and a c r e s  o f  n u r s e r y  g rounds w i t h i n  e ach  u n i t .  I t  shou ld  be p o in te d  
o u t  t h a t  L l n d a l l ' s  d a ta  r e p r e s e n t s  f i s h e r y  y i e l d  and n o t  t o t a l  f i s h  
p r o d u c t io n .  He found th e  B a ra ta r la -C a m in a d a  Bay system  produced a 
y i e l d  o f  1 ,092  l b s / a c r e  which i s  th e  h i g h e s t  r e p o r t e d  y i e l d  t h a t  I  
know o f .
I I .  DESCRIPTION OF THE STUDY AREA
Caminada Bay
Caminada Bay i s  a d e l t a i c  e s t u a r y  formed a p p ro x im a te ly  900 y e a r s  
" ago (G ag lian o  and van Beek, 1970) by th e  s h i f t i n g  d e l t a i c  p l a i n  o f  th e  
M i s s i s s i p p i  R iv e r .  D e l t a i c  s e d im e n ta t io n  i s  no lo n g e r  o c c u r r in g  in  
t h i s  r e g io n  due to  le v e e in g  o f  th e  r i v e r  and s h i f t i n g  o f  th e  d e l t a i c  
lobe  t o  i t s  p r e s e n t  p o s i t i o n  e a s t  o f  th e  bay . As a  r e s u l t ,  a s e r i e s  
o f  abandoned r i v e r  d i s t r i b u t a r i e s  ru n  th ro u g h  th e  r e g io n  i n  a  n o r th w e s t  
t o  s o u th e a s t  d i r e c t i o n .  Caminada Bay, w i th  an o v e r a l l  a r e a  o f  5 ,663  
h e c t a r e s  a v e rag e s  1 .2  to  1 .5  m e te r s  i n  d e p th  and a t t a i n s  a  maximum dep th  
o f  10 .6  m e te rs  i n  Caminada P ass  ( B a r r e t t ,  1970). The bay i s  b o rd e re d  
on th e  n o r th w e s t  by a  complex ne tw ork  o f  m a rsh es ,  bayous and s m a l le r  
b a y s ,  on th e  n o r t h e a s t  by l a r g e r  B a r a t a r i a  Bay, and  on th e  so u th  by 
Caminada P a s s ,  Grand I s l e  and th e  G u lf  o f  M exico.
The bay i s  c h a r a c t e r i z e d  by p e r i p h e r a l  m arshes  o f  a r a t h e r  un ifo rm  
e l e v a t i o n  o f  ab o u t one f o o t  above mean G u lf  l e v e l ,  d i u r n a l  t i d e s  w i th  
a  sm a l l  s e im d iu rn a l  component b o th  o f  w hich  a r e  s t r o n g l y  in f lu e n c e d  by 
w in d s ,  h ig h  l e v e l s  o f  t u r b i d i t y ,  and r a p id  f l u c t u a t i o n s  in  te m p e ra tu re  
and s a l i n i t y .  I t  has  an e s s e n t i a l l y  f l a t  b o tto m  topography  composed p r i ­
m a r i ly  o f  c la y e y  s i l t  ( B a r r e t t ,  1971), s i l t y  san d , and o rg a n ic  d e t r i t u s ,  
and an av e rag e  an n u a l  r a i n f a l l  o f  ab o u t 60 in c h e s  (Day e t  a l . , 1972). 
Caminada and B a r a t a r i a  Bay form th e  s o u th e rn  end o f  a t r i a n g u l a r  shaped 
i n t e r d i s t r i b u t a r y  b a s i n  system , 64 km w e s t  o f  th e  mouth o f  th e  
M i s s i s s i p p i  R iv e r  and 16 km e a s t  o f  Bayou L a fo u rc h e ,  a  fo rm er r i v e r
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d i s t r i b u t a r y .  F re sh w a te r  swamps and m arshes  in  th e  n o r th e r n  p a r t  o f  
t h i s  b a s in  ex ten d  in la n d  f o r  more th a n  96 km b e fo re  r e a c h in g  th e  le v ee  
of the  a c t i v e  channel o f  the  M i s s i s s i p p i  R iv e r .  T h is  b road  expanse o f  
m arshes  changes g r a d u a l ly  as one moves Gulfward from in la n d  f r e s h w a te r  
swamps dom inated  by b a ld  c y p re s s ,  Taxodium d i s t i c h u m , and tu p e lo  gum, 
Nyssa a q u a t i c a , to  b r a c k i s h  and s a l i n e  m arshes  dominated by two s p e c ie s  
o f  g r a s s e s ,  w i r e g r a s s ,  S p a r t i n a  p a t e n s , and o y s t e r g r a s s ,  S p a r t i n a  
a l t e r n i f l o r a , r e s p e c t i v e l y  ( p e r s o n a l  o b s e r v a t i o n ) .  S p a r t i n a  a l t e r n i - 
f l o r a  co m p rises  ab o u t 65% o f  th e  t o t a l  s a l t  marsh (C habreck , 1970). 
O ther l e s s  f r e q u e n t  s p e c ie s  in c lu d e  b l a c k  r u s h ,  Juncus ro e m e r ia n u s ; 
s a l t  g r a s s ,  D i s t i c h l i s  s p i c a t a ; b a t i s ,  B a t i s  m a r i t im a ; g la s s w o r t ,  
S a l i c o r n i a  v i r g i n i c a ; and b la c k  m angrove, A v icen n ia  germ inans (Chabreck 
op c i t . )
The t i d a l  c y c le  i s  l a r g e ly  d i u r n a l  w i th  a  sm all  s e m id iu rn a l  
component o c c u r r in g  a t  t im es  o f  minimum t i d a l  ra n g e .  C h a r a c t e r i s ­
t i c a l l y ,  th e r e  i s  one h ig h  and one low t i d e  d a i l y  e x c e p t  d u r in g  th e  
s e m id iu rn a l  p e r io d  when th e r e  a re  two h ig h s  and two lows d a i l y .  Semi­
m onthly  t r o p i c  and e q u a t o r i a l  t i d e s  o ccu r  w i th  an e q u a t o r i a l  t i d a l  
ran g e  o f  .07 m e te rs  and a t r o p i c  ' t i d a l  ra n g e  o f  s l i g h t l y  more th a n  .67 
m e te rs  (Day e t  a l . ,  1972). H ig h e s t  t i d e s  occur from August to  
O ctober and lo w es t  from December th ro u g h  F e b ru a ry .  M e te o ro lo g ic a l  
f a c t o r s  o f t e n  have  a g r e a t e r  in f l u e n c e  on t i d a l  range  th a n  lu n a r  and 
s o l a r  f o r c e s .  S tro n g  n o r t h e r l y  w inds  and h ig h  b a ro m e tr ic  p r e s s u r e  in  
th e  w in te r  lower w a te r  l e v e l s  d r a s t i c a l l y  and le n g th e n  th e  d u r a t i o n  o f  
ebb ing  t i d e s  w h i le  re d u c in g  the  ra n g e  o f  f lo o d in g  t i d e s .  South  to  
s o u t h e a s t e r l y  w inds and low b a ro m e tr ic  p r e s s u r e  have th e  o p p o s i te
e f f e c t .  The l a t t e r  u s u a l l y  o ccu rs  i n  th e  l a t e  s p r in g  and e a r l y  f a l l  
and a cc o u n ts  f o r  o c c a s io n a l  com plete  f lo o d in g  over th e  top  o f  th e  marsh 
g r a s s e s  a t  t h i s  t im e .  Due to  th e  sh a l lo w  d ep th s  th ro u g h  most o f  th e  
a r e a  and th e  s o f t ,  mucky b o ttom , t u r b i d i t y  i s  c h a r a c t e r i s t i c a l l y  h ig h .  
S a l i n i t y  d e c r e a s e s  g r a d u a l ly  th ro u g h  th e  b a s in  system  r e a c h in g  1 to  2 
p p t .  i n  the  v i c i n i t y  o f  Lake S a lv ad o r  (p e r s o n a l  o b s e r v a t i o n ) .  S a l i n i t y  
i s  d e te rm ined  l a r g e l y  by th e  s ta g e  o f  th e  M i s s i s s i p p i  R iv e r ,  l o c a l  r u n ­
o f f  from r a i n f a l l  and wind d i r e c t i o n  and i t s  in f lu e n c e  on t i d a l  flow  
(Day e t  a l . ,  1972). W ater te m p e ra tu re s  u s u a l l y  a r e  ab o u t th e  same as 
th e  c u r r e n t  a i r  te m p e ra tu re  and do n o t  v a ry  more th a n  a  d eg ree  betw een 
top  and bo ttom  due to  th e  sh a llo w  w a te r  and v e r t i c a l  m ix ing  b ro u g h t  
abou t by w inds , w aves, and c u r r e n t s .  The n a tu r e  o f  th e  bo ttom  sed im en ts  
changes from a lm ost p u re  sand and s i l t y  sand i n  Caminada Pass  to  sandy 
s i l t  and c lay e y  s i l t  f u r t h e r  n o r th  up th e  bay system  ( B a r r e t t ,  1971). 
O yste r  and clam  s h e l l  f ragm en ts  a r e  found c o n c e n t r a te d  i n  th e  bo ttom  
sed im en ts  where s a l i n i t i e s  a r e  be tw een 5 and 15 p p t .  O rgan ic  d e t r i t u s  
(dead p l a n t  and an im al t i s s u e  in  v a r io u s  s t a g e s  o f  d e g ra d a t io n )  makes 
up a  l a r g e  p r o p o r t io n  o f  th e  bo ttom  sed im en ts ,  p a r t i c u l a r l y  in  th e  
s p r in g  when h ig h  t i d e s  wash out th e  l a r g e  dead s ta n d in g  c rop  from th e  
s t r e a m s id e  v e g e t a t i o n  which has accum ula ted  th ro u g h  th e  low t i d e s  
d u r in g  th e  w i n t e r .
D e s c r ip t i o n  o f  Sam pling S t a t i o n s
Seven sampling stations were selected in the brackish and saline
<1
m arshes  o f  th e  Caminada Bay system . The s t a t i o n s  a r e  lo c a te d  betw een 
Caminada P a s s ,  w hich i s  th e  m ajor t i d a l  p a ss  d r a in in g  Caminada Bay and 
L i t t l e  Lake, ab o u t 24 k i lo m e te r s  t o  th e  n o r th w e s t .  Each s t a t i o n  was
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s e l e c t e d  to  r e p r e s e n t  a  p a r t i c u l a r  ty p e  o f  h a b i t a t .  P ro ceed in g  from th e  
G u lf  n o r th w a rd ,  sam pling  s t a t i o n s  were o f  th e  fo l lo w in g  h a b i t a t  ty p e :  
s h a l lo w  sand beach  and s u r f  zone, deep p a s s ,  sm a ll  sh a l lo w  s a l i n e  
m arsh la n d ,  l a r g e  open b a y ,  t i d a l  ch an n e l  be tw een two b a y s ,  b r a c k i s h  
m arsh bay , and a  dead end o i l  c a n a l .  Samples b o th  n ea r  th e  sh o re  and 
f a r t h e r  o f f s h o r e  were ta k e n  a t  a l l  s t a t i o n s .  A s p e c i f i c  d e s c r i p t i o n  
o f  each  sam pling  s t a t i o n  fo l lo w s .  A l l  d e p th s  g iv e n  a re  the  averag e  
d e p th s  a t  w hich c o l l e c t i o n s  were made. D epths d id  n o t  v a ry  more th a n  
.6  m e te r  a t  any one s t a t i o n  th ro u g h o u t th e  s tu d y .  S a l i n i t i e s  f o r  each 
s t a t i o n  a r e  g iv e n  In  t h e  r e s u l t s  s e c t i o n .  A map o f  a l l  s t a t i o n s  I s  
p re s e n te d  In  F ig u re  1.
S t a t i o n  0 I s  l o c a t e d  on a p o in t  b a r  on th e  e a s t e r n  G u lf  s id e  o f  
Caminada P ass  as  i t  e n t e r s  th e  G u lf .  I t  a v e rag ed  1 t o  1 .5  m e te rs  in  
d ep th  a lo n g  th e  s h o r e l i n e  w i th  a  s i l t y - s a n d  b o ttom . A n o t i c e a b l e  
t ro u g h - b a r  sequence i s  d eve loped  p a r a l l e l  to  th e  s h o r e l in e  c o n s i s t i n g  
o f  a l t e r n a t i n g  t ro u g h s  o f  abou t 2 m e te rs  o f  w a te r  be tw een  sh a llo w  b a r s  
o f  .3 to  .6  m ete r  d e p th .  I n  O ctober o f  1971, c o n s t r u c t i o n  o f  a s to n e  
j e t t y  was i n i t i a t e d  on th e  e a s t e r n  edge o f  Caminada P ass  and th e  e n t i r e  
s t a t i o n  was f i l l e d  i n  w i th  sand pumped by a  d redge  from th e  P a s s .  From 
O ctober 1971 t o  June  1972, a  s i m i l a r  beach  h a b i t a t  a p p ro x im a te ly  100 
m e te rs  t o  th e  e a s t  a lo n g  th e  s h o r e l i n e  was s u b s t i t u t e d  a s  S t a t i o n  0.
S t a t i o n  1 i s  l o c a t e d  in  th e  n o r th e r n  end o f  th e  main s e c t i o n  o f  
Caminada P ass  w hich c o n n ec ts  Caminada Bay t o  th e  G u lf  o f  Mexico. I t  
i s  6 -1 0 .5  m e te rs  deep on th e  w e s te rn  s id e  and h a s  a  s i l t y  sand bo tto m . 
T h is  s t a t i o n  i s  p ro b a b ly  th e  main ch an n e l  o f  m ig r a t io n  f o r  f i s h e s  
moving b o th  in  and o u t  o f  Caminada Bay. T id a l  flow  i s  o f t e n  v e ry
F ig u re  1. Map o f  Caminada Bay system  and sam pling  s t a t i o n s .
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s t ro n g  th rough  t h i s  p a s s ;  B a r r e t t  (1971) r e p o r t s  a  f lo o d  flow  o f  627 
m i l l i o n  cu . f e e t  and an  ebb flow  o f 653 m i l l i o n  cu . f e e t  th rough  
Caminada P a s s .  The n o r th e r n  s h o r e l in e  o f  t h i s  s t a t i o n  i s  p a r t  o f  an  
i s l a n d  w hich i s  n e a r ly  c o m p le te ly  covered  by sm a ll  b l a c k  mangrove, 
A v icen n ia  g e rm in a n s .
S t a t i o n  2 i s  in  th e  e a s t e r n  lobe  o f  A irp la n e  Lake, a  sm all  sh a llo w  
m arsh lake  which i s  shaped l i k e  an hour g l a s s .  I t  has  an av erag e  d ep th  
o f  1 m ete r  and a  sandy s i l t  bo ttom  c o n ta in in g  la r g e  amounts o f  decom­
p o s in g  o rg a n ic  d e t r i t u s .  O y s t e r g r a s s ,  S p a r t i n a  a l t e r n i f l o r a , com prises  
ab o u t 80% o f  th e  em ergent m acro p h y tic  v e g e t a t i o n .  S a l t g r a s s ,  D i s t i c h l i s  
s p i c a t a , and b la c k  r u s h ,  Juncus ro e m e r ia n u s , a r e  found on th e  s t r e a m s id e  
lev ee  and i n  i s o l a t e d  p o c k e ts  i n  th e  i n t e r i o r  m arsh.
S t a t i o n  3 i s  in  Bay L i z e t t e ,  a  n o r th w e s t  c o rn e r  o f  Caminada Bay 
where th e  so u th w es t  L o u is ia n a  c a n a l  e n t e r s  th e  b ay .  The s t a t i o n  
p a r a l l e l s  a l i n e  o f  buoys which marks a  ch an n e l  dug th ro u g h  th e  bay .
The dep th  a v e rag e s  2 to  3 m e te rs  i n  th e  ch an n e l  and 1 to  1 .1  m e te rs  on 
th e  a d ja c e n t  f l a t s .  The bo ttom  i s  composed m ain ly  o f  sandy s i l t .  
S h o r e l in e  v e g e t a t i o n  i s  m o s tly  S p a r t i n a  a l t e r n i f l o r a .
S t a t i o n  4 i s  a ch an n e l  betw een F isherm ans  Bay and Oaks Bay. I t  
i s  3 to  3 .6  m e te rs  deep w i th  a  sandy s i l t  bo ttom  c o n ta in in g  a l a rg e  
f r a c t i o n  o f  o y s t e r  and clam s h e l l .  S h o r e l in e  v e g e t a t i o n  i s  m os tly  
S p a r t i n a  a l t e r n i f l o r a . Along th e  s t r e a m s id e  le v ee  and s p o i l  banks o f  
n earby  o i l  c a n a ls  a r e  two sh ru b s ,  buck b r u s h ,  B a c c h a r is  h a l i m i f o l i a , 
and marsh e l d e r ,  Iv a  f r u t e s c e n s .
S t a t i o n  5 i s  l o c a t e d  in  an in te r m e d ia te  s i z e  bay 1 .5  to  3 km 
e a s t  o f  Round Lake. The s t a t i o n  ru n s  p a r a l l e l  to  an o y s te r  bed a long
th e  w e s te rn  s h o r e l i n e  o f  th e  bay . I t  has  d ep th  o f  1 .5  m e te r s  and a 
sandy s i l t  bo ttom . P redom inant v e g e t a t i o n  i s  s t i l l  S p a r t i n a  a l t e r n i -
f l o r a  w i th  s c a t t e r e d  p a tc h e s  o f  S p a r t i n a  p a t e n s .
S t a t i o n  6 i s  lo c a t e d  i n  a  dead end o i l  c a n a l  .2  km w es t  o f  K in g 's
Ridge and abou t 4 .8  km so u th  o f  L i t t l e  Lake. I t  i s  2 m e te rs  i n  d e p th ,
ab o u t 30 to  36 m e te r s  w id e ,  w i th  a  c lay e y  s i l t  b o tto m . Ruppia m a r i t im a , 
a  common b r a c k i s h  w a te r  subm ergent p l a n t ,  i s  common on th e  bo ttom . 
S h o re l in e  v e g e t a t i o n  c o n s i s t s  o f  S p a r t i n a  p a te n s  and B a c c a r i s  h a l i m i - 
f o l i a .
I I I .  MATERIALS AND METHODS
Use and M easurements of Sampling Gear
A 16 fo o t  o t t e r  t r a w l ,  75 f o o t  bag s e in e  and a 300 f o o t  trammel 
n e t  were u t i l i z e d  i n  t h i s  s tu d y .  The 16 f o o t  ( 4 .9  m) n y lo n  o t t e r  t r a w l  
had mesh measurem ents o f  1 .6  cm sq u a re  and 3 .2  cm s t r e t c h e d  in  th e  wings 
and .3 cm sq u are  and .6  cm s t r e t c h e d  i n  th e  cod end . Average m easure­
ments o f  th e  t r a w l  w id th  opening  were made w h i le  tow ing  th e  t r a w l  and 
was d e te rm ined  to  be 2 .5  m. T h is  w id th  open ing  was d e te rm in ed  by ty in g  
p ie c e s  o f  s t r i n g  o f  i n c r e a s in g  l e n g th  betw een th e  w ings o f  th e  t r a w l  
and m easuring  th e  l e n g th  o f  th o s e  t h a t  b roke  and th o s e  t h a t  d id  n o t .
The f i r s t  l e n g th  t h a t  d id  n o t  b re a k  was th o u g h t  to  be th e  t r u e  w id th  
open ing . A nother p ro ced u re  in v o lv e d  s ta n d in g  in  sh a llo w  w a te r  and 
m easu ring  th e  d i s t a n c e  between th e  t r a w l  w ings im m edia te ly  a f t e r  th e  
t r a w l  had been  p u l l e d .  Measurements f o r  b o th  methods av eraged  2 .5  m.
S t a t i o n  tows w ere  made fo r  5 m in u tes  a t  2200 rpm a t  a speed of 
ap p ro x im a te ly  3 k n o ts .  D ragging tim e was r e g u l a t e d  by a s topw atch  and 
rpm by a tach o m ete r  mounted in  th e  b o a t .  T raw ling  was a lw ays done in  
th e  same d i r e c t i o n  in  a s  s t r a i g h t  a l i n e  a s  p o s s i b l e .  Timing began 
when th e  o t t e r  b o a rd s  sp read  th e  n e t  to  i t s  f u l l  w id th  caused  by th e  
fo rw ard  m otion  o f  th e  b o a t .  The s t a r t i n g  and end ing  p o in t  a t  each 
s t a t i o n  was a s t a t i o n a r y  landmark on sh o re  o r  in  th e  w a te r  such as  a 
marshy p o i n t ,  wood s ta k e  o r  buoy. Based on r e p e a te d  measurements 
d u r in g  d i f f e r e n t  h y d ro g rap h ic  c o n d i t i o n s ,  th e  bo ttom  sampled by t h i s  
t r a w l  in  5 m in u tes  a t  2200 rpm was 333 l i n e a r  m e te rs  (333 m ). Swept
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a re a  p e r  s t a t i o n  was c a l c u l a t e d  by m u l t ip l y in g  th e  bo ttom  sampled by
o
th e  t r a w l  opening  ( 2 .5  m) and was c a l c u l a t e d  to  be 832.5  m . Th is
swept a r e a  f i g u r e  was d iv id e d  i n t o  th e  t o t a l  f i s h  w e ig h t  (o r  i n d i v i d u a l
s p e c ie s  w e ig h t)  ta k e n  in  each  d ra g  to  o b ta in  biomass e s t i m a te s  a v a i l -
2
a b le  to  th e  t r a w l  i n  g/m .
The 75 fo o t  (2 2 .7  m) n y lo n  bag s e in e  had mesh m easuring  .6  cm
knot to  knot and 1 .2  cm s t r e t c h e d  th ro u g h o u t  i t s  e n t i r e  l e n g th .  The
d e p th  o f  th e  n e t  from lead  l i n e  to  p l a s t i c  f l o a t  l i n e  was 2 m ete rs  
and th e  bag m easured  2 m deep by 2 m w ide . The a r e a  f i s h e d  by th e  
s e in e  was c a l c u l a t e d  to  be 760 m^ which was de te rm ined  by m u l t ip ly in g
th e  d i s t a n c e  s e in e d  (50 m) by th e  n e t  opening  when b e in g  f i s h e d  (1 5 .2
m ). The l a t t e r  f i g u r e  i s  b a se d  on th e  s e in e  b e in g  2 /3  open when b e in g  
p u l l e d  th ro u g h  th e  w a te r .  A lthough  th e  s e in e  was 22 .7  m lo n g , th e  
a c t u a l  w ork ing  le n g th  when f i s h i n g  was ab o u t  15.2 m. T h is  n e t  open ing  
was m a in ta in e d  as  n e a r ly  a s  p o s s ib l e  w h i le  s e in i n g .  S e in in g  d i s t a n c e  
was marked o f f  a lo n g  th e  s h o r e l i n e  b e fo re h an d  by s t r e t c h i n g  a c a l i b r a t e d  
m ete r  ta p e  p a r a l l e l  to  th e  s e in i n g  a r e a  and marking th e  b e g in n in g  and 
en d in g  p o in t s  w i th  some r e c o g n iz a b le  o b j e c t .
S e in in g  was done by two m ethods, b o th  o f  which covered  th e  same 
swept a r e a .  In  45 o f  47 c o l l e c t i o n s ,  th e  s e in e  was p u l l e d  f o r  50 m e te rs  
p a r a l l e l  to  th e  s h o r e l i n e  by two w o rk e rs ,  one im m edia te ly  on th e  s h o re ­
l i n e  and th e  o th e r  50 f e e t  o u t . W alking on th e  s o f t  mucky bo ttom  and 
p u l l i n g  th e  s e in e  a t  th e  same tim e was no t an  easy  t a s k  b u t  i t  was 
accom plished  a s  r a p i d l y  a s  p o s s i b l e .  Near th e  end o f  th e  h a u l ,  the  
o u te r  w orker would swing s t r a i g h t  in  to  th e  s h o r e l in e  and th e  s e in e  
d ragged  o u t  o f  th e  w a te r  w h i le  keep ing  th e  le ad  l i n e  on bo ttom  and
fu n n e l in g  th e  f i s h  from t h e  w ings i n t o  th e  b a g  o f  th e  s e in e .  The second 
method was used  on ly  tw ic e ,  once in  November and F e b ru a ry .  I t  was 
employed when th e  w a te r  was to o  c o ld  o r  deep to  wade th ro u g h .  The n e t  
was s e t  from th e  b o a t  and h a u le d  i n  tow ard sh o re  w i th  50 m eter sp re a d e r  
l i n e s .  These l i n e s  were b r i d l e d  to  th e  b r a i l  p o le s  and p u l le d  in  so as 
t o  keep th e  s e in e  2 /3  open . One w orker was s e t  o u t  on th e  s h o r e l in e  
w i th  one s p r e a d e r  l i n e .  The b o a t  was th e n  backed o u t p e r p e n d ic u la r  to  
sh o re  u n t i l  t h e  50 m l i n e  came t a u t ,  th e n  th e  s e in e  was p a id  ou t 
p a r a l l e l  to  sh o re  and th e  b r a i l  p o le s  s tu c k  s l i g h t l y  i n t o  th e  mud to  
m a in ta in  th e  s e in e  i n  an  u p r i g h t  p o s i t i o n .  Upon r e a c h in g  sh o re  w i th  
th e  rem a in in g  50 m l i n e ,  th e  s e in e  was h a u led  i n .
The 300 f o o t  (9 0 .9  m) n y lo n  trammel n e t  used  a t  S t a t i o n s  2, 4 ,  and
6 had sm a ll  mesh 2 .5  cm sq u a re  and 5 .0  cm s t r e t c h e d  and la rg e  mesh 24 cm 
sq u are  and 4 7 .5  cm s t r e t c h e d .  The trammel n e t  w a s - 2 m  deep from le a d  
l i n e  to  p l a s t i c  f l o a t  l i n e .  I t  was composed o f  a  w a l l  o f  sm a ll  mesh 
betw een two w a l l s  o f  l a r g e r  mesh. The p r i n c i p l e  upon w hich th e  trammel 
n e t  works in v o lv e s  th e  fo rm a tio n  o f  an  o v e r la p p in g  p o ck e t  betw een the
la r g e  and sm a l l  mesh when a  f i s h  s t r i k e s  th e  n e t .  F i s h  of th e  a p p r o p r i ­
a t e  s i z e  a r e  a l s o  g i l l e d  betw een th e  webbing o f  th e  sm a ll  mesh. The 
trammel n e t  was f i s h e d  by s e t t i n g  i t  i n  a s e m i - c i r c l e  o u t  from s h o re .  
I n i t i a l l y  i t  i s  p i l e d  up on a  l a r g e  f l a t  b o a rd  on the  bow o f  th e  b o a t  
f o r  easy  rem oval i n  making th e  s e t .  One w orker i s  p la c e d  a t  th e  sam pling  
s t a t i o n  on sh o re  w i th  one end o f  th e  n e t .  A nother pays o u t  th e  n e t  from 
th e  bow o f th e  b o a t  as  a t h i r d  p e rso n  p o le s  o r  b ack s  th e  b o a t  o u t  from 
s h o re .  The n e t  i s  s t r u n g  o u t  to  i t s  f u l l  l e n g th  and b ro u g h t  i n to  sh o re  
form ing a s e m i c i r c l e .  Both ends a re  th e n  b ro u g h t  t o g e th e r  by w a lk in g
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a lo n g  th e  sh o re  and th e  f i s h  removed as  th e  n e t  I s  p u l l e d  a s h o r e .  Sam-
2
p l in g  a re a  of the  trammel n e t  was c a l c u l a t e d  to  be 1327.4 m . Th is  
f i g u r e  was a r r i v e d  a t  by d e te rm in in g  th e  a r e a  o f  a  h a l f  c i r c l e  and 
c o n v e r t in g  t h i s  i n t o  sq u a re  m e te r s .
A 16.5 f o o t  B oston  W haler b o a t  w i th  an 80 h . p .  M ercury o u tb o a rd  
m otor was used f o r  sam pling  d u r in g  th e  e n t i r e  te n u re  o f  th e  s tu d y .  T h is  
b o a t  proved to  be a v e ry  s t a b l e  w ork ing  p la t f o r m  and a good r e l i a b l e  
b o a t  in  th e  sh a l lo w  m arsh es .  I t  was a l s o  c a p a b le  o f  h a n d l in g  rough 
w ea th e r  s a f e l y .  Base camp f o r  t h i s  s tu d y  was a le a s e d  Sea G ran t  camp 
w hich LSU had a c q u i r e d  a t  C hen iere  Caminada ab o u t  one m ile  w e s t  o f
Caminada P a s s .  B o a ts ,  equ ipm ent,  n e t s ,  and o th e r  r e q u i r e d  g e a r  were
k ep t  h e r e .
S t a t i o n  Sampling Frequency
Seven sam pling  s t a t i o n s  were chosen  f o r  s tu d y  as  d e s c r ib e d  i n  th e  
p re v io u s  s e c t i o n .  I t  was im p r a c t i c a l  to  sample a l l  s t a t i o n s  a t  every  
sam pling  p e r io d  w i th  a l l  t h r e e  ty p e s  o f  g ea r  due t o  th e  amount o f  tim e 
r e q u i r e d ,  th e  d i s t a n c e  betw een sam pling  s t a t i o n s  and th e  la c k  o f  p e r ­
s o n n e l .  C o n seq u en tly ,  a  sam pling  sch e d u le  was e s t a b l i s h e d  and fo l lo w ed  
th ro u g h  th e  e n t i r e  p e r io d  o f  s tu d y .  Samples were ta k e n  ev e ry  th r e e  
weeks from March 1971 th ro u g h  June 1972. A t h r e e  week i n t e r v a l  was
th o u g h t to  be ad eq u a te  f o r  g e t t i n g  r e l i a b l e  and a c c u r a t e  sam ples . A l l
s t a t i o n s  e x ce p t  th e  beach  s t a t i o n  were u t i l i z e d  a s  t r a w l  s t a t i o n s  and 
were sampled each  c o l l e c t i n g  t r i p .  S t a t i o n  0 ( t h e  beach  s t a t i o n )  was 
sampled on ly  w i th  th e  bag  s e in e .  S t a t i o n s  1, 2, 3 and 5 were sampled 
w i th  th e  s e in e  and 2, 4 and 6 w i th  th e  trammel n e t .  S e ine  and trammel 
n e t  c o l l e c t i o n s  were made a t  th e  s e l e c t e d  s t a t i o n s  ev ery  t h i r d  t r i p  a t
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9 week i n t e r v a l s  w i th  sam pling  s e t  up i n  s ta g g e re d  f a s h io n  so each  
c o l l e c t i n g  t r i p  would in v o lv e  making 10 c o l l e c t i o n s .  T h is  sam pling  
sequence  i s  p re s e n te d  in  T ab le  1. S t a t i o n  2 (A irp la n e  Lake) was 
sampled w i th  a l l  t h r e e  ty p e s  o f  g e a r  b ecau se  i t  was th e  c e n te r  o f  many 
o th e r  i n t e n s i v e  Sea G ran t s t u d i e s  and we wanted t o  o b ta in  a s  much b i o ­
l o g i c a l  d a t a  a s  p o s s i b l e  from t h i s  one l o c a t i o n .
H ydrog raph ic  P a ra m e te rs
On each  c o l l e c t i n g  t r i p ,  o b s e r v a t io n s  and r e c o r d s  were made o f  
w a te r  d e p th ,  tim e o f  sam ple , t i d e  ra n g e  and s t a g e ,  w ind d i r e c t i o n  and 
v e l o c i t y ,  c loud  ty p e  and c o v e r ,  a i r  and w a te r  t e m p e ra tu re ,  and s a l i n i t y .  
D epth  was d e te rm in ed  w i th  a Raytheon d e p th  i n d i c a t o r .  P r e d ic te d  t i d a l  
ra n g e  and t im es  o f  h ig h  and low t i d e  were o b ta in e d  from t i d e  t a b l e s  
p u b l i s h e d  by th e  C oas t and G eo d e tic  S u rvey . Wind d i r e c t i o n  and v e l o ­
c i t y  and c loud  ty p e  and cover were e s t im a te d  by v i s u a l  o b s e r v a t io n .
A i r  and s u r f a c e  w a te r  te m p e ra tu re s  were re c o rd e d  a t  each  s t a t i o n  w i th  
a  m ercury  C e l s iu s  the rm om ete r.  S a l i n i t y  d e te r m in a t io n  f o r  each  s t a t i o n  
w as' made w i th  an Am erican O p t i c a l  T/C r e f r a c t o m e t e r . A l l  h y d ro g ra p h ic  
d a ta  and f i e l d  n o te s  w ere  re c o rd e d  on d i t t o e d  d a t a  fo rm s.
P r o c e s s in g  o f  Samples and L a b o ra to ry  P rocedure
Im m edia te ly  a f t e r  c a p tu r e ,  f i s h  w ere  p la c e d  i n  l a b e l e d  p l a s t i c  
bags  on i c e .  T h is  red u ced  w e ig h t  lo s s  to  a  minimum b e f o r e  w e ig h in g .
I t  was f e l t  t h a t  f r e s h  w e ig h t  would be more r e l i a b l e  th a n  p re s e rv e d  
w e ig h t .  T h e r e f o r e ,  c o u n ts  and m easurem ents  were made b e f o r e  p la c in g  
specim ens in  f o r m a l in .  R e p r e s e n ta t i v e  samples were p re s e rv e d  i n  10% 
fo r m a l in  f o r  one week. A f t e r  so ak in g  i n  w a te r  f o r  a s h o r t  p e r io d ,
Table  1 
Sampling Schedule
T r ip 1 2 3 4 5 6 7 8 9 10 11
S t a t i o n Date 3 /2 6 /7 1  4 /1 6 /7 1  5 /1+7/71  5 /2 5 /7 1 6 /15 /71 7 /7 /7 1
00CMr- 8 /28 /71 9 /2 1 /7 1 10/14 /71 1 1 /4 /7 1
0 S S S S s S S S S
1 T T TS T T TS T T TS T T
2 T TTR T T TTRS T T TTRS T T TTRS
3 T T T TS T T TS T T TS T
4 T T T TTR T T TTR T T TTR T
5 T T TS T T TS T T TS T T
6 T T T T TTR T T TTR T T TTR
T rip 12 13 14 15 16 17 18 19 20 21 22
D ate 11/23/71 12/16 /71  1 /12 /72  2 /2 /7 2  2 /2 4 /7 2  3 /1 4 /7 2  4 /4 /7 2  4 /2 9 /7 2  5 /1 7 /7 2 6 /7 /7 2 6 /2 8 /7 2
0 S S S S S S S S S S S
1 TS T T TS T T TS T T TS T
2 T T TTRS T T TTRS T T TTRS T T
3 T TS T T TS T T TS T T TS
4 T TTR T T TTR T T TTR T T TTR
5 TS T T TS T T TS T T TS T
6 T T TTR T T TTR T T TTR T T
T -  16 ' Trawl Trawl S t a t i o n s  -  a l l  ex ce p t  0
TR -  300 ' Trammel Net S e ine  S t a t i o n s  -  0 ,  1, 2 , 3 , 5
S -  75 ' Bag S e in e  Trammel Net S t a t i o n s  - 2, 4 ,  6
fO-p-
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specim ens were th e n  p la c e d  in  40% is o p r o p y l  a lc o h o l  and d e p o s i t e d  in  th e  
L o u is ia n a  S t a t e  U n iv e r s i ty  D epartm ent o f  M arine S c ie n c e s  f i s h  c o l l e c t i o n .
A l l  sam ples were p ro c e sse d  in  th e  lab  soon a f t e r  f i e l d  c o l l e c t i o n .  
T h is  was u s u a l l y  done on th e  same day o f  c o l l e c t i o n .  However, on a few 
c o l l e c t i n g  t r i p s ,  v e ry  l a r g e  sam ples cou ld  n o t  be p ro c e ss e d  on th e  same 
day b u t  w ere  done th e  fo l lo w in g  day a f t e r  r e f r i g e r a t i o n .  The fo l lo w in g  
d a t a  were r e c o rd e d  on a  d i t t o  form fo r  sam ples from each  s t a t i o n :  number 
o f  s p e c i e s ,  i n d i v i d u a l s  p e r  s p e c i e s ,  t o t a l  and i n d i v i d u a l  s p e c ie s  biom ass 
(g ra m s ) , s p e c ie s  mean le n g th  and range  ( t o t a l  le n g th  i n  mm), and o rd e r  
o f  r e l a t i v e  abundance . T o ta l  l e n g th  was m easured to  th e  n e a r e s t  mm on 
a  c a l i b r a t e d  m e te r  f i s h  m easu rin g  board  and w e ig h t  d e te rm in ed  to  th e  
n e a r e s t  0 .1  gram on an  Ohaus d ia l - o - g r a m  1600 g c a p a c i ty  b a la n c e .  A dd i­
t i o n a l  d a ta  re c o rd e d  on th e  same form in c lu d e d  th e  d a te  o f  c o l l e c t i o n ,  
s t a t i o n  number, c o l l e c t i o n  number, t o t a l  number o f  f i s h  and g ear  u sed .
A second form was used  f o r  A t l a n t i c  c ro a k e r  le n g th - f r e q u e n c y  d a t a .  
C ro ak ers  were chosen  f o r  d e t a i l e d  a n a l y s i s  so t h a t  an a c c u r a te  e s t im a te  
o f  p ro d u c t io n  f o r  one s p e c ie s  co u ld  be made. C roakers  were measured and 
p la c e d  in  5 mm le n g th  g ro u p s .  T o ta l  number in  each le n g th  g roup , t o t a l  
number o f  c r o a k e r s ,  t o t a l  and mean w e ig h t ,  l e n g th  range  and modal le n g th  
were a l s o  r e c o rd e d .  I n d iv i d u a l  w e ig h t  o f  25 c ro a k e rs  was de te rm ined  
from each  c o l l e c t i o n  f o r  c a l c u l a t i o n  o f  a le n g th -w e ig h t  r e l a t i o n s h i p .
Keys used  in  th e  i d e n t i f i c a t i o n  o f  f i s h e s  were B red e r  (1 9 4 8 ) ,
Eddy (1 9 5 7 ) ,  Gowanloch (1 9 3 3 ) ,  Dawson (1 9 6 9 ) ,  Anderson (1966, 1967), 
G u therz  (1 9 6 7 ) ,  P a rk e r  (1 9 7 1 ) ,  Boschung (1956) and Jo rd a n  and Evermann 
(1 8 9 6 ) .  N om encla ture  and taxonomy used were p a t t e r n e d  a f t e r  B a i le y  e t  a l . 
(1 9 7 0 ) .
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A n a ly s is  of F i e ld  Data
L eng th -F requency  D i s t r i b u t i o n s  - Use o f  le n g th - f r e q u e n c y  d i s t r i b u ­
t i o n s  i s  a s ta n d a rd  way o f  a s s e s s in g  age and growth in  f i s h  p o p u la t io n s .  
L e n g th -f req u en cy  a n a l y s i s  i s  b ased  on th e  e x p ec tan cy  t h a t  frequency  
a n a l y s i s  o f  the  i n d i v i d u a l s  o f  a s p e c ie s  o f  any one age group c o l l e c t e d  
on th e  same d a t e  w i l l  show v a r i a t i o n  around  th e  mean l e n g th  acco rd in g  
t o  normal d i s t r i b u t i o n  ( L a g le r ,  1956). There  w i l l  be a clumping o f age 
groups abou t s u c c e s s iv e  g iv e n  l e n g th s  and s i z e  ra n g e s  w hich en ab le s  th e  
p o p u la t io n  t o  be d iv id e d  by y e a r  c l a s s e s .  Numbers o f  i n d i v i d u a l  f i s h  
ta k e n  in  each 5 mm le n g th  group d u r in g  each  c o l l e c t i n g  t r i p  were p l o t t e d .  
By fo l lo w in g  th e  change in  mean, m odal, o r  ex trem e le n g th  o f  f i s h  
c o l l e c t e d  d u r in g  each  t r i p ,  an e s t im a te  o f  growth was o b ta in e d .  Gear 
s e l e c t i v i t y  f o r  d i f f e r e n t  le n g th  g roups o f  d i f f e r e n t  s p e c ie s  may r e f l e c t  
a  b ia s e d  e s t i m a te  o f  t r u e  abundance . To c o u n te r a c t  t h i s ,  le n g th -  
f r e q u e n c ie s  were  c a l c u l a t e d  fo r  a l l  t h r e e  g ea r  ty p e s  combined.
L en g th -w e ig h t  R e l a t i o n s h i p - I t  i s  o f t e n  b e n e f i c i a l  t o  know the 
w e ig h t  o f  a f i s h  a t  a c e r t a i n  l e n g th  and v ic e  v e r s a  when on ly  one meas­
urement has  been  ta k e n .  T h is  r e l a t i o n  i s  b ased  on th e  cube law th a t  
growth r e p r e s e n t s  an i n c r e a s e  in  t h r e e  d im ensions  w hereas  l e n g th  m easure ­
ments a re  ta k e n  in  one d im en s io n .  The r e l a t i o n s h i p  i s  log  w = log a  +  n 
log  1
where w = w e ig h t  i n  grams
1 = le n g th  i n  m i l l i m e t e r s  
a +  n = c o n s t a n t s .
P rocedure  Used in  C a l c u la t in g  F is h  P ro d u c t io n
Two m ethods were u t i l i z e d  i n  c a l c u l a t i n g  an e s t im a te  o f  f i s h
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p r o d u c t io n .  The f i r s t  i s  based  on th e  d i r e c t  measurement o f  secondary  
p r o d u c t i v i t y  and th e  second i s  an i n d i r e c t  e s t i m a t i o n  by c a l c u l a t i o n  
from prim ary  p r o d u c t i v i t y  d a t a .  A p p a ren t ly  th e  f i r s t  method has been  
us^d on ly  once b e fo re  in  an e s t u a r i n e  h a b i t a t  ( H e l l i e r ,  1962) and th e  
second i s  a f t e r  th e  method o f  R y ther  (1969) and W iley  (1 9 7 2 ) .
D i r e c t  e s t i m a t i o n  was made by u s in g  th e  A l le n  g r a p h ic a l  method 
(A l le n ,  1951) and th e  R ic k e r  n u m e r ic a l  method (R ic k e r ,  1946). In  
A l l e n ' s  g r a p h ic a l  m ethod, th e  number o f i n d i v i d u a l  f i s h  (N) in  the  
p o p u la t io n  a t  s u c c e s s iv e  tim e i n t e r v a l s  i s  p l o t t e d  a g a i n s t  th e  mean 
w e ig h t  (w) o f  an in d iv id u a l  i n  th e  same i n t e r v a l  o f  t im e . The p ro ­
d u c t io n  i n  a  sm a ll  i n t e r v a l  o f  tim e would be e q u a l  to  NAw w here Aw i s  
th e  growth in  mean w e ig h t  o f  th e  p o p u la t io n  in  th e  tim e i n t e r v a l .  
Summation o f th e  p ro d u c t io n  in  each  tim e i n t e r v a l  w i l l  g iv e  th e  t o t a l  
p ro d u c t io n  d u r in g  th e  tim e  c o n s id e re d .  Mean w e ig h t  was d e te rm in ed  in  
th e  fo l lo w in g  way. L en g th -f re q u en c y  d i s t r i b u t i o n s  w ere p l o t t e d  f o r  a l l  
c ro a k e rs  ta k en  a t  a l l  s t a t i o n s  w i th  combined g e a r  (Table  1 7 ) .  W hile 
r e c r u i tm e n t  was o c c u r r in g  from November to  A p r i l ,  th e  change in  l e n g th  
f o r  th e  l a r g e s t  f i s h  ta k e n  each  sam pling  p e r io d  was ta k e n  a s  th e  growth 
r a t e  f o r  t h a t  p e r io d .  R ec ru itm en t o f  11-25 mm f i s h  r e p r e s s e s  th e  modal 
and mean le n g th s  d u r in g  t h i s  p e r io d  b u t  has  no e f f e c t  on th e  a p p a re n t  
growth r a t e  o f  th e  l a r g e s t  f i s h .  From May t o  O c to b e r ,  th e  change in  
mean le n g th  was used to  c a l c u l a t e  growth r a t e  r a t h e r  th a n  th e  change 
in  le n g th  o f  th e  l a r g e s t  f i s h .  R ec ru itm en t h a s  s to p p ed  and e m ig ra t io n  
o u t  o f  t h e  s tu d y  a r e a  h a s  begun w hich draws o f f  th e  l a r g e r  f i s h  lo w erin g  
th e  a p p a re n t  growth r a t e .  Thus change i n  mean le n g th  i s  a more a c c u r a te  
m easure o f  growth from May to  O c to b e r . I t  must be assumed t h a t  th e
grow th r a t e  fo r  a l l  l e n g th  c l a s s e s  i s  th e  same a s  f o r  th e  mean and 
l a r g e s t  le n g th .  The le n g th  in c r e a s e  was added to  th e  mean le n g th  for. 
each  sam pling  p e r io d .  T h is  r e p r e s e n t s  th e  l e n g th  t h a t  th e  av erag e  f i s h  
would be a t  the  end o f  t h a t  sam pling  p e r io d .  T h is  le n g th  was c o n v e r ted  
to  mean w eigh t by u s in g  th e  le n g th  w e ig h t  r e l a t i o n s h i p  d e te rm in ed  f o r  
f i s h  in  my sam pling  a r e a .  S u b t r a c t in g  w-^  from W2 g iv e s  th e  in c r e a s e  
i n  mean w eigh t which has o c c u r re d  th ro u g h  grow th d u r in g  each  tim e i n t e r ­
v a l .  M u l t ip ly in g  t h i s  change i n  mean w e ig h t  by th e  number o f  f i s h  ta k e n  
each  month g iv e s  th e  p ro d u c t io n  f o r  t h a t  tim e i n t e r v a l .  R ic k e r  (1946) 
fo rm u la ted  p ro d u c t io n  d u r in g  At a s :
P = GB
where G, th e  in s t a n ta n e o u s  growth r a t e ,  e q u a ls
lo g  e W£ - log  e w^
At
and B, th e  mean b io m ass ,  i s
_  Bi  +  Bo
B = - l —
In s ta n ta n e o u s  growth r a t e s  and mean biom ass were c a l c u l a t e d  f o r  each 
tim e i n t e r v a l  from November t o  O ctober and summed to  g e t  t o t a l  p ro ­
d u c t io n  fo r  the  y e a r .  D iv id in g  th e  number o f  grams produced  by th e
osam pling  a r e a  g iv e s  th e  p r o d u c t io n  e s t im a te  in  te rm s o f  g ram s/m eter  /  
y e a r .  Both c a l c u l a t i o n s  o f  p r o d u c t io n  w ere th e n  compared f o r  r e l i a ­
b i l i t y  and av eraged  to  g e t  the  b e s t  e s t i m a t e .
R y th e r  (1969) o b ta in e d  i n d i r e c t  e s t i m a te s  o f  t o t a l  a n n u a l  f i s h  
p ro d u c t io n  o f th e  w o r l d ' s  oceans  by e x t r a p o l a t i n g  from th e  known p r i ­
mary p r o d u c t io n  o f  th e  v a r io u s  ty p e s  o f  m arine  en v iro n m en t.  Based on
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th e  number o f  t r o p h i c  l e v e l s  and th e  e c o l o g i c a l  e f f i c i e n c y  f a c t o r  u sed , 
e s t i m a te s  ra n g in g  from 50 t o  300 g ca rb o n /ra^ /y ear  were c a l c u l a t e d .  I t  
must be assumed when u s in g  t h i s  method t h a t  betw een 10 to  20% of th e  
o rg a n ic  m a t te r  o f  th e  p rim ary  p ro d u c e rs  i s  t r a n s f e r r e d  to  b o th  the  
h e rb iv o ro u s  and c a rn iv o ro u s  f i s h e s .  W iley (1972) a p p l i e d  t h i s  method 
to  th e  P a tu x e n t  R iv e r  a r e a  in  Maryland and c a l c u l a t e d  p o t e n t i a l  p ro ­
d u c t io n  f o r  h e r b iv o r e s ,  1 s t  and 2nd s t a g e  c a r n iv o r e s  a t  10, 15, and 20% 
t r a n s f e r  e f f i c i e n c y  f a c t o r s .  I  used th e  same method and c a l c u l a t e d  
i n d i r e c t  e s t i m a te s  from th e  p r im ary  p r o d u c t i v i t y  d a ta  o f  K irby (1 9 7 1 ) .
IV. RESULTS AND DISCUSSION
M ajor P h y s ico ch em ica l C o n d it io n s
Im p o r ta n t  p h y s ic a l  and chem ica l p a ra m e te rs  a f f e c t i n g  f i s h  biom ass 
and abundance were m easured and r e c o rd e d .  P h y s ic a l  d a ta  i s  summarized 
in  Table  2. In  T ab le  2, t id e * ra n g e  r e f e r s  to  t h a t  p r e d i c t e d  by t i d e  
t a b l e s  and c loud  c o v e r  i s  based  on a r a t i n g  s c a l e  w i th  0 b e in g  c l e a r  
and 1 .0  co m p le te ly  o v e r c a s t .  A lthough an i n t e r a c t i n g  complex o f  f a c t o r s  
w ere in v o lv e d ,  te m p e ra tu re  and s a l i n i t y  were among th e  dominant f a c t o r s  
a f f e c t i n g  th e  f i s h  p o p u la t io n .  O ther f a c t o r s  which may a f f e c t  s e a s o n a l  
rhythm s o f  e s t u a r i n e  f i s h e s  a re  p h o to p e r io d ,  e v o lu t io n a r y  h i s t o r y ,  mean 
sea  l e v e l ,  changes in  o sm o reg u la to ry  c a p a c i t y ,  spawning s u c c e s s ,  and 
i n t e r s p e c i f i c  c o m p e t i t io n .  None o f  th e s e  f a c t o r s  were i n v e s t i g a t e d  b u t  
should  be  a  t o p i c  o f  f u t u r e  r e s e a r c h .
T em perature  -  Mean t r i p  s u r f a c e  w a te r  te m p e ra tu re s  fo r  the  Caminada 
Bay System a re  g iv e n  in  F ig u re  2 and T ab le  3. The mean w a te r  tem pera ­
t u r e  f o r  th e  p e r io d  o f  March 1971 to  June 1972 was 23 .7°C . The maximum 
te m p e ra tu re  r e c o rd e d  was 35°C a t  s t a t i o n  2 in  June and th e  minimum 12°C 
a t  s t a t i o n  3 in  F eb ru a ry  (T ab le  3 ) .  T em pera tu res  s t a r t e d  to  in c r e a s e  
in  F eb ru a ry  and c o n t in u e d  to  r i s e  u n t i l  J u l y .  T em pera tu res  ro s e  above 
20°C by A p r i l  w i th  th e  g r e a t e s t  in c r e a s e  in  March, A p r i l  and May. 
T em pera tu res  began to  d e c re a s e  i n  Sep tem ber, f a l l i n g  most r a p i d l y  in  
O ctober and November.
S u r fa ce  w a te r  te m p e ra tu re s  u s u a l l y  were two or th r e e  d eg rees  h ig h e r  
a t  th e  upper bay s t a t i o n s  th an  a t  th e  lower bay s t a t i o n s .  O c c a s io n a l ly  
i n  the  w in te r  t h i s  was r e v e r s e d  w i th  th e  s o u th e rn  bay w a te r  te m p e ra tu re s
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Table 2
Summary o f P h y s ic a l  D ata  - Caminada Bay Area
Tide Tide Wind Wind Cloud Cloud A ir
D ate S tage Range D i r e c t io n V e lo c i ty Type Cover Temp °C
mph
3 /2 6 /7 1 High . 3 1 E 13-15 Cum .1 11
4 /1 6 R is in g 1 .3 ' E 5 C le a r 0 26
5 /7 High — SE 5 Cum .9 28
5/25 F a l l i n g 2 .0 ' SE 5 Cum .5 31
6 /14 R is in g W 12-15 Cum .1 32
7/7 High
S la c k 2 .0 ' - Calm C le a r 0 30
7/28 High .4 ' S 3-5 Cum .3 29
8/28 F a l l i n g — NE 5-7 Cum .5 27
9/21 F a l l i n g 1.0* NE 10-12 Cum .3 29
10/14 F a l l i n g . 5 ' NE 5 C ir ru s .2 25.5
11/4 F a l l i n g 2 .5 ' NE 20-30 C lea r 0 17
11/23 Very High 1 .5 ' SE 25-30 Cum 1.0 16
12/16 Low — S 3 Cum .2 23
1 /12 /72 R is in g E 2-3 Cirrocum .4 18
2/2 F a l l i n g - - SE 8-10 Cum .9 17
2/24 R is in g 2 .0 ' S-SW 5-8 Cirrocum .3 20
3/14 R is in g — - Calm Cirrocum .2 20.5
4 /4 R is in g 1 .5 ' S 2-3 Nimbo-
N 20-25 cumulus 1 .0 30
4 /29 High 1 .6 ' S 15-20 Cum .8 24
5/17 R is in g - - N 5-8 Cum 1.0 25
6/7 High 1 . 0 ’ NE 3-5 C lear 0 28
6/28 R is in g 1 .0 ' W-SW 5-10 Cum .1 30
Comments
4 days a f t e r  H u rr ica n e  
E d i th
1 s t  co o l  f r o n t  
R a in in g
Cool f r o n t  
E x trem ely  low t i d e s
R ain  co o l  f r o n t  
T ides  ex tre m e ly  h ig h
F ig u r e  2. Mean s u r f a c e  w a te r  te m p e ra tu re s  in  th e  Caminada 
Bay system  from March 1971 - June 1972.
I I I I I I I I I I I I
3/26  4 /16  5 /7  5/25 6 /14  7/7  7/28 8/28 9/21 10/14 11/4 I 1/23 12/161/12 2 /2  2/24 3/14 4 /4  4 /29  5 /1 7  6 /6  6 /28
1971 1972-
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Table 3
W ater Tem pera tures °C in  th e  Caminada Bay Area 
March 1971 - June 1972
S t a t i o n
0 1 2 3 4 5 6
Date A ir  T . Caminada A irp la n e Bay F ish e rm a n 's O yster O i l
Beach P ass Lake L i z e t t e Bay Bay Canal
3 /2 6 /7 1 11 18 19 18 18 18.8 18 .8
4 /10 -17 21 22 23 23.5 23 — - -
5/1+7 28 24 25 26 26 25.5 21 26.5
5 /25 -26 30 28 27.8 28 29 27.5 28 29
6 /14-16 31 31 28 35 31 .3 31 31 33
7 /7 -8 30 30 31 29 29.5 29.5 30 31.5
7 /28-29 29 28 28 27 28 28 30 31
8/28-29 27 28 29 .5 28 29 29 29 30
9/21-22 29 28 28 28 28 28 29 29
10/14-16 25 23 23 24 25 24 25 26
11 /4 -5 16 16 18 17 16 17 17.5 18
11/23 16 15 16 15 15 15 15 15
12/16 23 22 22.5 24 23 24 24 25
1 /1 1 -13 /72 18 17 17 18 20 19 21 21
2/2 17 15 14 14 12 12.5 12.5 13.5
2/24 20 19 18 22 19 20 20 21
3/14-15 20.5 21 21 23 21.5 22 22 22.5
4 /4 /7 2 30 21 21 22.5 22 21.5 21 21.5
4 /2 9 -3 0 24 22.5 22 21 21.5 22 23 24
5 /1 7 -1 8 23 24 24 25 26 25 25 26.5
6 /7 -8 28 26.5 27 28.5 28.5 28 29 29.5
6 /28-29 30 26 26.5 28 29 28 29 30
Mean 24 23 .2 23 .1 23.9 23.7 23.5 23.8 24.9
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w anner th a n  th e  n o r th  b a y .  L i t t l e  v a r i a t i o n  e x i s t e d  betw een  th e  s u r f a c e  
and b o tto m  w a te r  te m p e ra tu re s  due to  th e  sh a l lo w  n a tu r e  o f  th e  bay and 
v e r t i c a l  m ix ing  b ro u g h t  a b o u t  by w in d s ,  waves and c u r r e n t s .  G e n e r a l ly ,  
th e  w a te r  and a i r  te m p e ra tu re  were t h e  same o r  a t  most a  d e g re e  o r  two 
d i f f e r e n t .
The m onthly  mean and ran g e  in  w a te r  te m p e ra tu re s  a s  ta k e n  from th e  
c o n t in u o u s  r e c o r d e r  a t  th e  Grand T e r r e  m arine  l a b o r a to r y  on B a r a t a r i a  
P a ss  i s  p r e s e n te d  i n  F ig u re  3 . D a ta  ta k e n  from t h i s  r e c o r d e r  a r e  p l o t t e d  
f o r  th e  time p e r io d  o f  ray s tu d y  from March 1971 t o  June 1972. Water 
te m p e ra tu re s  ran g ed  from a low o f  8°C i n  F eb ru a ry  t o  a  h ig h  o f  32°C in  
Ju n e .  L o u i s ia n a  W ild L i f e  and F i s h e r i e s  Commission O y s te r  D iv i s io n  d a t a  
f o r  an e i g h t  y e a r  p e r io d  i n  th e  1 9 6 0 's  shows th e  minimum mean m onthly  
te m p e ra tu re  o f  12.8°C o c c u r r in g  in  J a n u a ry  and th e  maximum o f  28.7°C in  
A ugust .  F ig u re  3 p r e s e n t s  a  more a c c u r a t e  p a t t e r n  o f  te m p e ra tu re  
f l u c t u a t i  Oh b ecau se  i t  i s  b a sed  on te m p e ra tu re s  r e c o rd e d  d a i l y  w h i le  
my te m p e ra tu re  d a t a  (F ig u re  2 )w ere  ta k e n  on sam pling  t r i p s  a t  t h r e e  week 
i n t e r v a l s .  The g r e a t e s t  v a r i a t i o n  i n  w a te r  te m p e ra tu re s  was from Novem­
b e r  t o  F eb ru a ry  when a l t e r n a t i n g  c o ld  a i r  from th e  n o r th  and warm a i r  
from th e  G u lf  caused  te m p e ra tu re s  to  r i s e  and f a l l  r a p i d l y .  L e a s t  v a r i a ­
t i o n  o c c u r re d  from June  t o  September when th e  Bermuda h ig h  p r e s s u r e  r i d g e  
s t a b i l i z e d  c o n d i t i o n s .
S a l i n i t y  -  There  was a  g ra d u a l  d e c r e a s e  in  s a l i n i t y  northw ard  th ro u g h  
th e  s tu d y  a r e a .  S a l i n i t i e s  av erag ed  24 ° /o o  on th e  beach  a t  Caminada 
Pass  and 8 ° /o o  a t  s t a t i o n  6 w hich i s  a p p ro x im a te ly  24 km to  th e  n o r t h ­
w e s t .  F u r th e r  n o r th  th ro u g h  th e  B a r a t a r i a  B as in  sy s tem , s a l i n i t i e s  
app roach  1 t o  2 ° /o o  n e a r  Lake S a lv a d o r  and e s s e n t i a l l y  f r e s h  w a te r  in
F ig u re  3. Monthly mean and ran g e  o f  w a te r  te m p e ra tu re s  tak en  
from c o n t in u o u s  r e c o r d e r  a t  Grand T e r re  M arine 
L a b o ra to ry ,  March 1971 - June 1972.
D
ate
T e m p e r a t u r e  °C
O  00 M 0 - 0  ^  00 M
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t h e  c y p re s s  swamp around  Lake Des Allem ands ( p e r s o n a l  o b s e r v a t i o n ) .
S a l i n i t i e s  w ere  h i g h e s t  i n  June  1971 th ro u g h o u t  th e  s tu d y  a r e a  when 
th e y  av erag ed  26 .9  ° /o o  and lo w e s t  i n  F eb ru a ry  1972 w i th  an  a v e rag e  o f  
8 .5  ° /o o .  The h i g h e s t  s a l i n i t y  m easured d u r in g  th e  sam pling  p e r io d  was 
34 ° /o o  in  Caminada P a s s  on June  14, 1971, and th e  lo w es t  0 .2  ° /o o  a t  
s t a t i o n  6 on F eb ru a ry  2 , 1972. G en era lly ,  s a l i n i t i e s  w ere  h i g h e s t  in  th e  
s p r in g  and summer and lo w es t  i n  th e  f a l l  and w i n t e r .  S a l i n i t y  d a t a  a r e  
p r e s e n te d  f o r  each  s t a t i o n  i n  F ig u r e  4 and T ab le  4 .
M i s s i s s i p p i  R iv e r  d i s c h a r g e ,  r u n o f f  from r a i n f a l l ,  t i d a l  r a n g e ,  and 
l o c a l  w inds a r e  th e  m ajo r  f a c t o r s  in d u c in g  v a r i a t i o n s  i n  s a l i n i t y .
B a r r e t t  (1971) r e p o r t s  t h a t  d u r in g  h ig h  r i v e r  d i s c h a r g e  (March th ro u g h  
May), r i v e r  w a te r s  e n t e r i n g  th e  G u lf  from S outhw est P ass  a r e  th e  main 
cau se  o f  s a l i n i t y  d i l u t i o n s  from  th e  mouth o f  t h i s  p a ss  w estw ard  a lo n g  
th e  c o a s t l i n e  to  th e  v i c i n i t y  o f  T im b a l ie r  Bay. On o c c a s io n ,  M i s s i s s i p p i  
R iv e r  w a te r s  ex ten d  n o r th w ard  i n t o  B a r a t a r i a  Bay i n  e x c e s s  o f  t e n  m i le s  
and may be r e s p o n s i b l e  a t  such  t im e s  f o r  s a l i n i t i e s  in  th e  upper bay 
b e in g  h ig h e r  th a n  th o s e  i n  th e  low er bay ( B a r r e t t  _op. c i t . ) . V a r i a t i o n s  
i n  r a i n f a l l  a f f e c t  s a l i n i t i e s  i n  th e  upper bay more th a n  th e  s o u th e rn  
bay  b u t  may d e c r e a s e  s a l i n i t i e s  i n  th e  s o u th e r n  bay when accompanied by 
n o r t h e r l y  w inds and f a l l i n g  t i d e s .  The p redom inan t w inds a re  from th e  
e a s t  and s o u th e a s t  p a r t i c u l a r l y  i n  th e  s p r in g  and summer. These w inds 
combine w i th  h ig h  r i v e r  d i s c h a r g e  t o  push f r e s h  w a te r s  and n u t r i e n t s  
i n t o  th e  b ay .  F re s h  w a te r  d i s c h a r g e  from th e  r i v e r  i s  one o f  th e  main 
f a c t o r s  m a in ta in in g  h ig h  p r o d u c t i v i t y  i n  t h i s  system  (Day e t  a l . , 1972). 
High t r o p i c  t i d e s  i n  A p r i l  and Septem ber f lo o d  th e  m arshes  and b r in g  in  
w a te r s  o f  h ig h  s a l i n i t y  from th e  G u lf .  T h is  was n o t  th e  case  on th e  
September 1971 sam pling  t r i p  b ecau se  H u rr ica n e  E d i th  fo u r  days p r e v io u s ly
F ig u re  4 .  S a l i n i t i e s  ( ° /o o )  a t  each s t a t i o n  from March 1971 
- June 1972.
Sa
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0. Caminada Pass Beach Ave. 24
I. Caminada Pass Channel Ave. 23
2. A irplane Lake Ave. 21
—  3. Bay Lizette  Ave. 19
4. F isherm an’s Bay5 10
Ave. 14
5. O yster  Bay
Ave. I I
6. King’s Ridge 
Oil Canal Ave. 8
3 /2 6 4 /1 6  5 /7  5 /2 5  6 /1 4  7 /7  7 /28  8/28 9/21 10 /1 4  11/4 I 1/23 12 / 16 1/12 2 /2  2 /24  3 /14  4 /4  4 /2 9  5 /1 7  6 /7  6 /28
Vj3
T r ip
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
Table 4
S a l i n i t i e s  ° /o o  in  th e  Caminada Bay Area 
March 1971 - June 1972
D ate 0 1 2
s t a t i o n
3 4 5
Beach
Caminada
Pass
A irp la n e
Lake
Bay
L i z e t t e
F ish e rm a n 's  
Bay
Oystei
Bay
3 /2 6 /7 1 __ 19 25 22 18 12
4 /1 6 -1 7 - - 28 22 23 16 10
5/1+7 25 26 26 26 22 20
5/25 -26 25 20 27 26 25 21
6 /14-16 32 34 26 26 26 24
7 /7 -8 31 26 24 24 20 15
7 /28-29 30 29 21 18 16 12
8 /28-29 25 24 22 22 16 10
9 /21 -22 15 12 16 12 7 4
10/14-16 18 16 18 13 9 6
11/4-5 24 19 22 18 12 8
11/23 28 25 26 20 18 13
12/16 24 24 22 19 15 12
1 /12 -13 /72 17 14 15 14 10 8
2 /2 15 13 13.5 8 6 3 .5
2 /24 26 26 12 10 4 2
3 /14-15 23 22 18 14 8 5
4 /4 /7 2 28 28 20 18 10 6
4 /2 9 -3 0 22 22 22 20 18 16
5 /1 7 -1 8 20 18.5 20 15.5 9 6
6 /7 -8 23 19 22 18.5 14 10.5
6 /28-29 34 34 23 28 18 14
Mean 24 23 21 19 14 11
6
011 
Canal
15 .5
8
16
16
20
8
8
4
1
2
6
6
6
4
0 . 2
1.5
3
4
12
7
8 
12
8
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had dumped t o r r e n t i a l  r a i n s  on th e  a r e a  d r a s t i c a l l y  d e c r e a s in g  s a l i n i t i e s .
Caminada Bay F is h  P o p u la t io n
D uring  th e  c o u rse  o f t h i s  s tu d y ,  a t o t a l  o f 97 ,223 f i s h e s  of 100 
s p e c ie s  b e lo n g in g  to  82 g en e ra  and 46 f a m i l i e s  w ere  c o l l e c t e d  q u a n t i t a ­
t i v e l y  w i th  16 f o o t  o t t e r  t r a w l ,  75 fo o t  bag  s e in e ,  300 fo o t  trammel n e t  
and A ntim ycin  (T ab le  8 ) .  A d d i t io n a l  q u a l i t a t i v e  c o l l e c t i o n s  were 
o c c a s io n a l l y  made w i th  d ip  n e t ,  hook and l i n e ,  10 f o o t  s e in e ,  32 fo o t  
t r a w l  and hand c a p tu r e  in  o rd e r  to  sample a d d i t i o n a l  h a b i t a t s  and d e t e r ­
mine more a c c u r a t e l y  th e  s p e c ie s  c o m p o s i t io n  i n  th e  s tu d y  a r e a .  A t o t a l  
o f  63 ,863 f i s h  were ta k en  w i th  th e  t r a w l ,  31 ,092 w i th  th e  s e in e ,  531 w i th  
t h e  t ra m m e l.n e t  (T ab le  13) and 1,754 w i th  A ntim ycin . A t o t a l  o f  199 sam­
p le s  were made w i th  a l l  t h r e e  ty p e s  o f  g ea r  (132 w i th  t r a w l ,  47 w i th  
s e i n e ,  and 20 w i th  trammel n e t ) .  These f i s h e s  weighed 376.1  k ilog ram s 
w i th  a mean biom ass o f  16.44 g/m^ (T ab le  8 ) .  The m a jo r i t y  w ere  s e a s o n a l  
m ig r a n ts  u t i l i z i n g  th e  e s t u a r i n e  system  a s  a  spaw ning, fe e d in g  or n u r s e ry  
a r e a .
Biomass was h i g h e s t  in  August and low est in  F eb ru a ry  (F ig u re  8) fo r  
d a t a  r e p r e s e n t i n g  combined g e a r .  Secondary peaks in  biom ass o c c u r re d  in  
A p r i l  and O c to b er .  Biomass o f  f i s h  ta k e n  w i th  each  g e a r  and a t  each 
s t a t i o n  showed th e  same g e n e r a l  p a t t e r n  (F ig u re s  5-7  and 12-25 in  Appen­
d ix )  .
The more s a l i n e  p o r t i o n s  o f  th e  s tu d y  a r e a  su p p o rted  a h ig h e r  biom ass 
and a g r e a t e r  number o f  s p e c ie s  th a n  th e  upper  b r a c k i s h  m arshes (T able  6 ) .  
The b r a c k i s h  m arshes were s a n c t u a r i e s  f o r  some ju v e n i l e  e s t u a r i n e  depen­
d e n t  s p e c ie s  w hich were more abundan t in  low s a l i n i t y .
S p e c ie s  d i v e r s i t y  was g r e a t e s t  th ro u g h o u t  th e  s tu d y  a re a  from J u ly  
to  O ctober when w a te r  te m p e ra tu re s  were n e a r  maximum (F ig u re  9 ) .  S p ec ie s  
d i v e r s i t y  was lo w est  from November to  F e b ru a ry .
N um erical abundance was h i g h e s t  in  March w i th  a secondary  peak in  
A ugust fo llo w ed  by a  sh a rp  d rop  i n  September and a  minimum in  November 
(F ig u re  8 ) .  N um erical abundance g e n e r a l l y  in c re a s e d  tow ards  th e  lower 
s a l i n i t y  a r e a s  a l th o u g h  i t  was h i g h e s t  a t  s t a t i o n  2 w here 32% (3 0 ,8 9 1 ) 
o f  a l l  f i s h e s  w ere ta k e n  (T ab le  6 ) .
The bay anchovy, Anchoa m i t c h i l l i , was more abundan t th a n  a l l  o th e r  
f i s h e s  combined, c o n s t i t u t i n g  54,1% o f  th e  t o t a l  number and 9.1% o f  th e  
t o t a l  b iom ass . T w enty-seven  s p e c ie s  com prised  97% o f  th e  t o t a l  number 
and 79.2% of th e  t o t a l  b iom ass . T here  were 22 s p e c ie s  f o r  which only  
one specimen was c o l l e c t e d .  E s tu a r in e  f i s h  p o p u la t io n s  seem to  c o n s i s t  
p r im a r i l y  o f  l a r g e  numbers o f  a r e l a t i v e l y  few s p e c ie s  which a r e  r e s i ­
d e n t  o r  e s t u a r i n e  dependen t and s m a l le r  numbers o f  a l a r g e r  group o f  
s p e c ie s  which a r e  p r im a r i ly  m arin e .  J u v e n i l e s  o f  t h i s  l a t t e r  group a re  
o f t e n  ta k e n  in  in s h o re  w a te r s .  Of th e  113 s p e c ie s  known to  be p r e s e n t  
i n  th e  s tudy  a r e a ,  3 can  be c l a s s i f i e d  as  f r e s h w a te r  f i s h e s ,  3 as sem i- 
anadromous, 32 s p e c ie s  as e s t u a r i n e ,  40 s p e c ie s  as  e s t u a r i n e  d ep en d en t,  
and 35 s p e c ie s  as p r im a r i l y  m arine  (T able  10).
The f a c t  t h a t  e s t u a r i e s  a r e  im p o r ta n t  n u r s e ry  grounds f o r  f i s h e s  
o f  th e  commercial and s p o r t  f i s h e r y  i s  w e l l  known and w e l l  documented. 
However, i t  i s  v e ry  im p o r ta n t  and b e a r s  s t r e s s i n g .  Dunham (1972) 
r e p o r t e d  65 s p e c ie s  o f  f i s h e s  ta k en  i n  i n d u s t r i a l  b o t to m f is h  c a tc h e s  
o f f  L o u is ia n a ,  66% of which in h a b i t  Caminada Bay d u r in g  ju v e n i l e  s t a g e s .  
Every  s p e c ie s  e x c e p t  th e  s i l v e r  s e a t r o u t ,  Cynoscion n o th u s ,  which makes
up a  s i g n i f i c a n t  p o r t i o n  o f  th e  t o t a l  w e ig h t  and number o f  th e  i n d u s t r i a l  
c a tc h  i s  e s t u a r i n e  d ep en d e n t .  The A t l a n t i c  c ro a k e r  a lo n e  com prises  62.3% 
o f  th e  t o t a l  number and 65.5% o f  th e  t o t a l  w e ig h t  o f  i n d u s t r i a l  bo ttom - 
f i s h e s  landed in  L o u is ia n a  (Dunham, .1972) . The A t l a n t i c  c ro a k e r  i s  a 
member o f  th e  S c ia e n id a e ,  a  fa m ily  composed p r im a r i l y  o f  e s t u a r i n e  depen­
d e n t  f i s h e s  w hich a r e  among th e  most im p o r ta n t  commercial and s p o r t  
f i s h e s  t a k e n  i n  L o u i s ia n a .  I n  te rm s  o f  volume, G u lf  menhaden and A t l a n t i c  
c ro a k e r  a re  th e  two most im p o r ta n t  i n d u s t r i a l  and commercial f i s h e s  ta k e n  
on th e  L o u is ia n a  c o a s t  ( L in d a l l  e t  a l . ,  1971). Most o f  th e  m ajor s p o r t  
f i s h e s  cau g h t i n  th e  c o a s t a l  w a te r s  o f  L o u is ia n a  a r e  e s t u a r i n e  d ep en d en t.  
These in c lu d e  s p o t t e d  s e a t r o u t ,  r e d  drum, b la c k  drum, s o u th e r n  f lo u n d e r ,  
A t l a n t i c  c r o a k e r ,  sh ee p sh ea d ,  S p an ish  m a c k e re l ,  b l u e f i s h ,  ja c k  c r e v a l l e ,  
c o b ia ,  t r i p l e t a i l  and s o u th e r n  k i n g f i s h .
S e a so n a l  Biomass and Abundance
Traw l Biomass - The 16 fo o t  o t t e r  t r a w l  used  in  t h i s  s tu d y  i s  
s e l e c t i v e  f o r  slow swimming sm a l l  b e n th ic  o rg an ism s. Any s tu d y  r e l y i n g  
s t r i c t l y  on t r a w l  d a t a  w i l l  under r e p r e s e n t  th e  l a r g e r  f a s t  swimming 
f i s h e s  and r e f l e c t  an  unduly  l a r g e  p r o p o r t io n  o f  j u v e n i l e  f i s h e s .  
E f f i c i e n c y  o f  th e  t r a w l  a s  a  means o f  c a p tu r e  v a r i e s  w id e ly  f o r  d i f f e r ­
e n t  s p e c ie s  o f  f i s h  and d i f f e r e n t  l e n g th  c l a s s e s  o f  each  s p e c i e s .  O ther 
f a c t o r s  a f f e c t i n g  t r a w l  e f f i c i e n c y  in c lu d e  th e  w a te r  te m p e ra tu re ,  d e p th ,  
b o tto m  ty p e ,  towing speed  and mesh s i z e .
F ig u re  5 shows b iom ass o f  f i s h e s  caugh t w i th  th e  t r a w l  a t  a l l  
s t a t i o n s  combined was h i g h e s t  i n  A p r i l  1972 (2 .9 7  g/m^ w et w e ig h t)  w i th  
a  s m a l le r  peak i n  A ugust 1971 (1 .8 6  g /m ^ ) . The an n u a l  mean t r a w l  biom ass
F ig u r e  5 . Biomass o f  t r a w l  cau g h t f i s h e s  in  th e  Caminada 
system  March 1971 - June  1972.
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o
th ro ughou t th e  sam pling  p e r io d  was 1.03 g/m . Trawl biom ass was low est
2
from November 1971 to  F eb ru a ry  1972 ( . 3 7 - .4 0  g/m ) .  S im i la r  p a t t e r n s
were found by Forman (u n p u b l i sh e d ,  1971) i n  Lake Grande E c a i l l e  on th e
e a s t e r n  s id e  o f  B a r a t a r i a  Bay. H is d a ta  a re  an av erag e  o f  t h r e e  s t a t i o n s
2
in  Lake Grande E c a i l l e .  He r e p o r te d  an A p r i l  peak in  biom ass o f  2 .7  g/m
2
w et w e ig h t  and minimum biom ass in  J an u a ry  ( .2 5  g/m ) .  My d a ta  a l s o  i n d i ­
c a t e s  an A p r i l  peak i n  1972 which i s  p ro b a b ly  a t t r i b u t a b l e  to  th e  i n ­
sh o re  m ig r a t io n  o f  p o s t l a r v a l  f i s h e s  from November to  A p r i l .  I n  1971, 
sam pling s t a r t e d  in  l a t e  March. Biomass was d e c r e a s in g  th e n  and an A p r i l  
peak was n o t  e v id e n t .  The s p r in g  peak  p o s s ib ly  o c c u r re d  e a r l i e r  in  March 
1971 b e fo re  sam pling  began . Dunham (1972) found t h a t  f i s h  la rv a e  b e in g  
c a r r i e d  in  th ro u g h  Caminada P ass  on r i s i n g  t i d e s  were most abundant in  
March in  1971 and A p r i l  i n  1972. T h is  c o r re sp o n d s  w i th  my d a ta  and 
su g g e s ts  t h a t  I  m issed  th e  March peak i n  1971. Spawning o f  a l a r g e  
number o f  e s t u a r i n e  d ependen t s p e c ie s  o ccu rs  o f f s h o r e  i n  th e  f a l l  and 
e a r l y  w in te r  and la r v a e  a r e  c a r r i e d  by c u r r e n t s  to  th e  v i c i n i t y  o f  th e  
t i d a l  p a s s e s  c o n n e c t in g  th e  bay system  t o  th e  G u lf .  These f i s h  e n t e r  
th e  bays as p o s t l a r v a e  and m ost move t o  th e  upper e s t u a r y .  W hile the  
A p r i l  peak i s  composed o f  sm all  j u v e n i l e  f i s h e s  o f  a few s p e c i e s ,  th e  
August peak i s  composed p r im a r i l y  o f  l a r g e r  s u b - a d u l t  f i s h e s  o f  a w ider  
v a r i e t y  o f  s p e c i e s .
N a tu ra l  m o r t a l i t y  i s  v e ry  h ig h  among l a r v a l  and p o s t l a r v a l  f i s h e s  
(G reze, 1967) c o n t r i b u t i n g  to  th e  r a p i d  d rop  i n  numbers and biom ass a f t e r  
A p r i l .  I n  a d d i t i o n  t o  h ig h  m o r t a l i t y  r a t e s ,  o f f s h o re  e m ig ra t io n  by c e r ­
t a i n  members o f  th e  S c ia e n id a e  (Micropogon u n d u la tu s  and Leiostom us 
x a n th u ru s ) and C lu p e id ae  ( B r e v o o r t i a  p a t r o n u s ) b e g in s  in  May (T ab le  7 ) .
T his  movement a l s o  c o n t r i b u t e s  to  the  d e c r e a s e  In  biom ass th ro u g h  th e  
e a r l y  summer. The com m ercial shrim p f i s h i n g  sea so n  In  Caminada Bay I s  
p ro b ab ly  most In te n s e  from May to  J u ly  (p e r s o n a l  o b s e r v a t io n )  and may 
a l s o  be a f a c t o r  In  d e c r e a s in g  biomass in  e a r l y  summer. An e a r l i e r  s tu d y  
in  t h i s  a r e a  (Thomas e t  a l .  , 1971) i n d i c a t e d  commercial sh r im p ing  had a 
tem porary  in f lu e n c e  i n  d e c r e a s in g  f i s h  b iom ass . Many e s t u a r i n e  dependen t 
f i s h e s  a r e  t a k e n  i n  shrimp t r a w l in g ,  most o f  w hich a r e  d is c a rd e d  a s  
" t r a s h "  f i s h .
Biomass in c re a s e d  th ro u g h  J u ly  and August 1971 p ro b ab ly  because  sea  
c a t f i s h ,  A r iu s  f e l i s ,  and g a f f t o p s a i l  c a t f i s h ,  BaRre m a r in u s , a r e  ve ry  
abundan t a f t e r  spawning in  th e  summer m onths. In  a d d i t i o n ,  s p e c ie s  o f  
th e  f a m i l i e s  C a ran g id a e ,  Scom bridae, E p h ip p id ae ,  E n g r a u l id a e ,  S trom a- 
t e i d a e ,  and T e t r a o d o n t id a e  re a c h  t h e i r  peak o f  abundance in s h o re  i n  th e  
l a t e  summer. M arine f i s h e s  w i th  l i t t l e  e s t u a r i n e  dependency o f t e n  move 
in t o  the  lower bay a t  t h i s  tim e  o f  y e a r ,  u s u a l l y  on fe e d in g  fo ra y s  
fo l lo w in g  sm a l le r  b a i t f i s h .  T h is  group in c lu d e s  b l u e f i s h ,  Pomatomus 
s a l t a t r i x , l a r g e  j a c k  c r e v a l l e s ,  Caranx h ip p o s , and s h a r k s .  T h is  p e r io d  
i s  c h a r a c t e r i z e d  by th e  h i g h e s t  s p e c ie s  d i v e r s i t y  due to  th e  m ix tu re  o f 
r e s i d e n t ,  e s t u a r i n e  d e p en d en t,  and p r im a r i ly  o f f s h o r e  s p e c i e s .  W ater 
te m p e ra tu re s  a r e  a t  a s e a s o n a l  peak in  l a t e  summer, s a l i n i t i e s  a re  h ig h  
and h y d ro g ra p h ic  c o n d i t io n s  i n  th e  bay a re  most l i k e  th o se  o f f s h o r e .  
McHugh (1967) r e p o r t e d  t h a t  o sm o re g u la t io n  was e a s i e r  f o r  th e  m arine  
forms a t  h ig h e r  te m p e ra tu re s  and s a l i n i t i e s ,  th u s  f a c i l i t a t i n g  t h e i r  
movement i n s h o r e .
A f te r  t h i s  l a t e  summer b u i ld - u p  th e r e  was a  sh a rp  drop  in  b iom ass , 
p ro b ab ly  due to  d e c l i n in g  w a te r  te m p e ra tu re s  and s a l i n i t i e s .  This
d e c r e a s e  was ve ry  n o t i c e a b l e  in  September 1971, when b iom ass d e c l in e d
9 9a lm o s t  fo u r  f o ld  from 1 .86  g/m4 to  .53 g/m . A minor peak i s  e v id e n t
o
on th e  November 4 ,  1971, t r i p  (1 .2 3  g/m ) .  The f i r s t  s t r o n g  c o ld  f r o n t  
o f  th e  y e a r  had moved th ro u g h  j u s t  p r i o r  t o  and d u r in g  t h i s  c o l l e c t i n g  
t r i p  c a u s in g  w a te r  te m p e ra tu re s  t o  d rop  r a p i d l y .  The h ig h e r  biom ass a t  
t h i s  tim e may be a t t r i b u t a b l e  to  th e  c o n c e n t r a t io n  o f  f i s h  in  deeper 
ch an n e ls  and a c t i v e  movement G ulfw ard . G unter (1945) was among th e  
f i r s t  to  r e p o r t  th e  im portance  o f  te m p e ra tu re  in  i n f l u e n c in g  mass m ig ra ­
t i o n s  o f  f i s h e s  from th e  bays  to  th e  G u lf  and v i c e  v e r s a .  He s t a t e s  
t h a t  te m p e ra tu re  i s  th e  c h i e f  f a c t o r  i n i t i a t i n g  s e a s o n a l  m ig r a t io n s  and 
o th e r  s e a s o n a l  c y c l i c  a c t i o n s  o f  th e  f i s h e s  on th e  G u lf  c o a s t .  Twenty- 
two s p e c ie s  o f  f i s h  were c o l l e c t e d  in  one t r a w l  h a u l  a t  s t a t i o n  one in  
Caminada Pass  on November 4 ,  1971. T h is  c a tc h  was more th a n  tw ice  th e  
n e x t  h i g h e s t  number o f  s p e c ie s  c o l l e c t e d  a t  s t a t i o n  one and r e f l e c t s  a
mass m ig r a t io n  o f  f i s h  th ro u g h  th e  p a ss  i n to  th e  G u lf .  The biomass a t
s t a t i o n  one was h ig h e r  on November 4 ,  1971 (3 .5 2  g/m ) th a n  a t  any o th e r
time e x c e p t  d u r in g  th e  A p r i l  4 ,  1972, t r i p  (5 .2 5  g/m^) when la rg e  num­
b e r s  o f  p o s t l a r v a l  and y o u n g - o f - th e - y e a r  f i s h e s  were e n t e r in g  th e  p a s s .  
Trawl biom ass rem ained  low th ro u g h  F eb ru a ry  1972 when in s h o re  movement 
o f  young f i s h  began to  in c r e a s e  th e  biom ass to  i t s  s e a s o n a l  peak.
Trawl biom ass r e p r e s e n te d  th e  g r e a t e s t  p r o p o r t io n  o f  th e  combined 
t o t a l  b iom ass i n  A p r i l  1972 (93%) when j u v e n i l e  f i s h e s  were abundant and 
th e  lo w est  p r o p o r t io n  o f  th e  combined t o t a l  b iom ass i n  J u ly  1971 (12.4%) 
when l a r g e r  s u b - a d u l t s  were dom inant.
As h as  b een  m entioned  p r e v io u s ly ,  t r a w ls  a r e  s e l e c t i v e  f o r  sm all 
j u v e n i l e  f i s h e s  and a r e  n o t  e f f e c t i v e  f o r  a l l  s i z e s  and s p e c i e s .  T he re -
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f o r e ,  b iom ass e s t i m a te s  based  on ly  on th e  t r a w l  a re  m in im al. E s t im a te s  
o f  f i s h  b iom ass from methods w hich a r e  l e s s  s e l e c t i v e  i n d i c a t e  t h a t  a c t u a l  
b iom ass may be much h ig h e r .  K je lso n  e t  a l .  (1972) compared th e  e f f e c ­
t i v e n e s s  o f  a  s t a t i o n a r y  d r o p - n e t  to  a  h a u l  s e in e  i n  t h e  Newport R iv e r
e s tu a r y  o f  N orth  C a r o l in a .  On th e  b a s i s  o f  25 c o n c u r re n t  t r i a l s ,  th e
9 2d ro p - n e t  c a p tu r e d  more o rgan ism s ( . 4 7 / n r )  and a  h ig h e r  b iom ass  (5 .4 2  g/m )
2 2th a n  th e  h a u l  s e in e  ( .1 4 /m  and .93 g/m , r e s p e c t i v e l y ) .  However, th e  
h a u l  s e in e  c o n s i s t e n t l y  c a p tu r e d  th e  g r e a t e s t  number o f  s p e c i e s .  H e l l i e r
(1962) u s in g  a d r o p - n e t  q u a d ra t  r e p o r t e d  a w in t e r  minimum o f  2 .0  g/m£ 
wet w e ig h t  and a summer maximum o f  3 7 .8  g/m w et w e ig h t  f o r  f i s h  b iom ass  
in  th e  upper Laguna Madre o f  T ex as .  Hoese and Jo n es  (1963) u s in g  a
2
s i m i l a r  d ro p - n e t  i n  R e d f ish  Bay, T ex as ,  found a  J a n u a ry  low o f  0 .4 6  g/m 
and a May h ig h  o f  4 .9  g/m . Jo n es  e t  a l .  (1963) u s in g  a  h e l i c o p t e r  
borne  p u rse  n e t  in  Corpus C h r i s t i  Bay, T ex as ,  found biom ass l e v e l s  
ra n g in g  from 5 .0 7 -1 8 .7  g/m wet w e ig h t .  Moseley and Copeland (1969) 
u t i l i z e d  a  sm all  p o r t a b l e  d r o p - n e t  f o r  q u a n t i t a t i v e  sam pling  i n  Guadalupe
o
Bay, T ex as .  They found low biom ass in  December o f  abou t 3 g/m and th e
h i g h e s t  b iom ass o f  231 g/m^ in  Ju n e .  H a l l  and Woodwell (1971) u s in g  a
s i m i l a r  d r o p - n e t  in  F la x  Pond, Long I s l a n d ,  New York, found biom ass a t
2or n e a r  z e ro  from l a t e  November t o  March b u t  from 50 to  200 g/m d u r in g  
th e  summer m onths.
Trammel Net Biomass -  The trammel n e t  i s  e f f e c t i v e  f o r  l a r g e  a c t i v e  
p re d a to ry  f i s h e s  and l a r g e r  i n d i v i d u a l s  o f  s p e c ie s  u s u a l l y  n o t  v u ln e r a b le  
to  t r a w l  c a p tu r e .  I t  i s  n o t  e f f e c t i v e  f o r  f i s h e s  whose g i r t h  i s  l e s s  
th a n  2 in c h e s  b ecau se  th e y  a re  a b le  t o  e sc a p e  th ro u g h  th e  mesh. In  t h i s  
s tu d y ,  th e  trammel n e t  was most e f f e c t i v e  on l a r g e r  specim ens o f  G ulf
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menhaden, B r e v o o r t i a  p a t r o n u s ; sea  c a t f i s h ,  A riu s  f e l l s ; s p o t ,  Leiostom us 
x a n th u r u s ; s p o t t e d  s e a t r o u t ,  Cynoscion n e b u lo s u s ; and s t r i p e d  m u l l e t ,
M ugil c e p h a lu s . Specimens from 200 to  450 mm were most s u s c e p t i b l e  to  
trammel n e t  c a p tu r e .  The e f f e c t i v e n e s s  o f  th e  trammel n e t  may have 
been  red u ced  due to  im proper hang ing  o f  th e  n e t .  When the  n e t  was d e ­
s ig n e d ,  n o t  enough s l a c k  was a llow ed  betw een  th e  l a r g e  and sm a l l  mesh 
and c o n se q u e n t ly  th e  n e t  was to o  r i g i d  and d id  n o t  a l lo w  p ro p e r  "p o ck e t"  
fo rm a t io n .  T h e r e f o r e ,  th e  n e t  f i s h e d  more l i k e  a  l a r g e  s e in e  and g i l l  
n e t .
Trammel n e t  biom ass was h i g h e s t  in  O ctober 1971 (5 .9 3  g/m^) and 
low est in  March 1972 (1 .4 9  g/m^) w i th  an  an n u a l  mean o f  3 .5 8  g/m^ ( s e e  
F ig u r e  6 ) .  Maximum biom ass in  O ctober may be a t t r i b u t a b l e  t o  th e  r e l a ­
t i v e l y  h ig h  number o f  l a r g e  f i s h e s  p r e s e n t  in  th e  bays  a t  t h i s  time 
fo l lo w in g  a  f u l l  sum m er^ grow th b u t  p re c e d in g  o f f s h o re  m ig r a t io n  induced  
by low te m p e ra tu re s .  Trammel n e t  b iom ass d e c re a se d  th ro u g h  th e  w in t e r  and 
e a r l y  s p r in g  to  minimum l e v e l s  i n  March 1972. The f i s h  fauna  in  March 
was composed m o s tly  o f  p o s t l a r v a l  e s t u a r i n e  dependen t f i s h e s  moving i n ­
sh o re  and o f  sm a l l  r e s i d e n t  f i s h e s  such a s  s i l v e r s i d e s ,  b l e n n ie s  and 
g o b ie s ,  c y p r in o d o n ts ,  and a n c h o v ie s .  W ith  a r i s e  in  w a te r  te m p e ra tu re  
a f t e r  March, l a r g e r  f i s h e s  a g a in  were a b le  t o  move in to  th e  bays and 
b iom ass  began t o  in c r e a s e  r e a c h in g  5 .7 7  g/m w et w e ig h t  by June 1973.
S e in e  Biomass - The 75 f o o t  bag s e in e  was th e  l e a s t  s e l e c t i v e  o f  th e  
t h r e e  g ear  t y p e s .  G e n e r a l ly ,  a b o u t  tw ice  th e  number o f  s p e c ie s  a t  any 
one s t a t i o n  were ta k e n  w i th  th e  s e in e  a s  opposed to  th e  t r a w l  and biom ass 
a v a i l a b l e  to  th e  s e in e  was from 2 t o  3 t im e s  g r e a t e r  th a n  biom ass a v a i l ­
a b l e  to  th e  t r a w l  a t  s t a t i o n s  sampled w i th  b o th  k inds  o f  g e a r  (T ab le  6 ) .
F ig u re  6. Biomass o f f i s h e s  ta k en  w i th  3 0 0 - fo o t  trammel n e t  
in  th e  Caminada Bay system  A p r i l  1971 - June 1972.
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The s e in e  was more e f f e c t i v e  b ecau se  i t  f i s h e s  th e  e n t i r e  w a te r  column 
in  d e p th s  l e s s  th a n  s i x  f e e t .  Both b e n th ic  and l i t t o r a l  f i s h e s  o f  a  wide 
s i z e  ran g e  were s u s c e p t i b l e  to  s e in e  c a p tu r e .  S p e c ie s  t h a t  r a r e l y  ven ­
t u r e  away from th e  sh a l lo w  s h o r e l i n e s  were s u s c e p t i b l e  to  c a p tu r e  by th e  
s e in e  b u t  n o t  th e  t r a w l .
S e in e  b iom ass was h i g h e s t  in  August 1971 (17 .07  g/m ) ,  low est in
2 2 December 1971 (0 .1 7  g/m ) w i th  an  an n u a l  mean o f  4 .5 1  g/m (F ig u re  7 ) .
T h is  i s  a p p ro x im a te ly  4 .5  .times g r e a t e r  th a n  th e  mean t r a w l  b iom ass .
S in ce  th e  s e in e  can  be f i s h e d  e f f e c t i v e l y  o n ly  in  sh a l lo w  w a te r s ,  c a t ­
ches w i l l  be g r e a t e r  when th e  w a te r  i s  warm and th e  f i s h  a re  on th e  f l a t s  
and sh a l lo w  n e a r s h o re  a r e a s .  Biomass g e n e r a l ly  in c r e a s e d  from May 1971 
to  a  peak i n  August 1971 a f t e r  w hich i t  s t e a d i l y  d e c re a se d  to  minimum 
le v e l s  i n  December 1971. The sudden d e c r e a s e  o f  b iom ass on J u ly  28 i s  
d i f f i c u l t  to  e x p l a i n  b u t  may have been  a s s o c i a t e d  w i th  s l i g h t l y  d e c r e a s in g  
te m p e ra tu re  and s a l i n i t y  and a l s o  m ig r a to r y  movement o f f s h o r e .  D uring  
th e  w in te r  m onths, biom ass rem ained  low e x c e p t  f o r  th e  sam pling  t r i p s  o f  
Jan u a ry  12, 1972, and F eb ru a ry  2, 1972. Large  numbers o f  c y p r in o d o n ts  
were ta k en  a t  s t a t i o n  2 on th e  Jan u a ry  t r i p .  C yprinodon ts  a r e  r e s i d e n t  
in  th e  e s t u a r i n e  system  and w ere a p p a r e n t ly  d r iv e n  i n t o  th e  sam pling  a re a  
from n ea rb y  t i d a l  c re e k s  and ponds, p o s s ib ly  by c o ld  w a te r  te m p e ra tu re s .
On th e  F eb ru a ry  t r i p ,  a  l a r g e  a g g r e g a t io n  o f  r i p e  s i l v e r  p e rc h ,
B a i r d i e l l a  c h r y s u r a , w ere  t a k e n  a t  s t a t i o n  0 . T h is  r a i s e d  the  biomass 
t o  12.33 g/m^ b u t  th e  b iom ass  a t  s t a t i o n s  1 and 5 were v e ry  low a t  t h i s  
t im e . From F e b ru a ry  1972 to  June 1972, s e in e  biom ass f l u c t u a t e d  some­
w h a t,  p a r t i c u l a r l y  from F eb ru a ry  t o  A p r i l .  T h is  was p ro b a b ly  due to  
r e c r u i tm e n t  o f  l a r g e  numbers o f  sm a ll  f i s h  i n  th e  e a r l y  s p r in g .  From
F ig u r e  7. Biomass o f  f i s h e s  ta k e n  w i th  7 5 - fo o t  bag s e in e  in  
th e  Caminada Bay system  Hay 1971 - June 1972.
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A p r i l  to  Ju n e ,  p r o g r e s s i v e ly  fewer f i s h  were ta k e n  though th e y  g r a d u a l ly  
in c re a s e d  in  s i z e .
S e in e  b iom ass r e p r e s e n t e d  th e  g r e a t e s t  p ro p o r t io n  o f  th e  t o t a l  
b iom ass  in  June 1971 (87.6%) and th e  low est p ro p o r t io n  i n  December 1971 
(3 .8% ). A ga in , t h i s  i s  a t t r i b u t a b l e  t o  l a r g e r  numbers o f  f i s h e s  in  th e  
n e a r s h o re  zone i n  th e  warmer months and movement away from th e s e  a r e a s  
d u r in g  th e  w in te r  m onths.
T o ta l  Biomass Taken w i th  Combined Gear - S in ce  each  g e a r  ty p e  has  
i t s  own s e l e c t i v i t y  and e f f i c i e n c y  f o r  c e r t a i n  s p e c ie s  and s i z e  ra n g e s  
o f  f i s h ,  d a ta  f o r  a l l  t h r e e  ty p e s  o f  g e a r  were combined in  an a t te m p t  
to  b e t t e r  r e p r e s e n t  t r u e  f i s h  b io m ass .  T h is  i s  p r e s e n te d  a lo n g  w i th  
t o t a l  numbers o f  f i s h  ta k en  i n  F ig u re  8 . The t o t a l  w e ig h t  o f  f i s h  ta k e n  
w i th  each  g ea r  was summed and d iv id e d  by th e  combined sam pling  a r e a  to  
g iv e  biom ass i n  te rm s o f  g/m^ w et w e ig h t .  I  f e e l  t h a t  th e  p o o l in g  o f  
d a t a  i n  t h i s  way i s  th e  most a c c u r a t e  way o f  e s t i m a t i n g  t r u e  s e a s o n a l  
b io m a ss .
A
Maximum biom ass  ta k e n  w i th  combined g e a r  was 4 .3 7  g / n r  i n  August 
1971 and minimum biom ass was 0 .35  g/m^ i n  F eb ru a ry  1972. P a t t e r n s  o f  
s e a s o n a l  b iom ass v a r i a t i o n  o b ta in e d  from each  g e a r  a t  combined s t a t i o n s ,  
i n d i v i d u a l  s t a t i o n s  w i th  each  g e a r ,  o r  i n d i v i d u a l  s p e c ie s  were  g e n e r a l l y  
s i m i l a r .  N e a r ly  a l l  d a t a  com piled on b iom ass i n d i c a t e  a s p r in g  and l a t e  
summer peak . The same re a s o n in g  t h a t  was used  i n  e x p la in in g  th e s e  
s e a s o n a l  p u ls e s  f o r  th e  i n d iv id u a l  g e a r  ty p e s  a l s o  a p p l i e s  h e r e .  Com­
b in e d  biom ass l e v e l s  in c re a s e d  th ro u g h  th e  s p r in g  o f  1971 to  th e  August 
peak  a f t e r  w hich a  g e n e r a l  d e c re a se  o c c u r re d  u n t i l  F eb ru a ry  1972. B io ­
mass a g a in  began  to  in c r e a s e  i n  l a t e  F eb ru a ry  1972 r e a c h in g  a  secondary
F ig u r e  8. T o t a l  b iom ass and number o f  f i s h  ta k e n  w i th  combined 
g ea r  a t  a l l  s t a t i o n s  March 1971 - June 1972.
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peak  i n  l a t e  A p r i l .  Biomass th e n  d e c re a s e d  u n t i l  June when th e  i n c r e a s e  
to  th e  l a t e  summer peak  began . I t  i s  obv ious  t h a t  l a r g e  f i s h  weigh 
more th a n  sm a ll  f i s h ;  t h a t  th e  trammel n e t  i s  s e l e c t i v e  f o r  l a r g e  f i s h  
and th e  t r a w l  f o r  s m a l le r  f i s h .  As a  consequence , when th e  biom ass 
a v a i l a b l e  to  a l l  t h r e e  ty p e s  o f  g e a r  i s  combined, maximum l e v e l s  occur 
i n  A ugust r a t h e r  th a n  A p r i l  ( a s  i n  th e  c a s e  f o r  t r a w l  b io m a ss ) .
F a c to r s  I n f lu e n c in g  S easo n a l  Biomass and Abundance
T em pera tu re  -  My d a t a  i n d i c a t e  t h a t  s e a s o n a l  v a r i a t i o n  in  b iom ass i s  
p r i m a r i l y  a f f e c t e d  by th e  y e a r l y  te m p e ra tu re  c y c l e .  F ig u re  9 r e p r e s e n t s  
th e  v a r i a t i o n  in  t o t a l  b iom ass  and s p e c ie s  d i v e r s i t y  i n  r e l a t i o n  to  mean 
w a te r  te m p e ra tu re  from  March 1971 to  June 1972. S t a t i s t i c a l  a n a l y s i s  
r e v e a l e d  a  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  be tw een  te m p e ra tu re  and 
combined b io m ass .  A c o r r e l a t i o n  c o e f f i c i e n t  o f  .52  was found w hich i s  
s i g n i f i c a n t  a t  th e  .05 c o n f id e n c e  l e v e l .  T h is  i n d i c a t e s  t h a t  te m p e ra tu re  
i s  r e l a t e d  to  '52% o f  t h e  v a r i a t i o n  in  s e a s o n a l  b io m ass .  The r e l a t i o n s h i p  
betw een  te m p e ra tu re  and b iom ass  can  be  o bserved  by fo l lo w in g  th e  s e a s o n a l  
t r e n d  i n  F ig u re  9 . R is in g  te m p e ra tu re s  a r e  accompanied by i n c r e a s in g  
b iom ass u n t i l  l a t e  A ug u st .  A sh a rp  d rop  i n  te m p e ra tu re  o c c u r r in g  from 
Septem ber to  November c o rre sp o n d ed  w i th  r a p i d l y  d e c r e a s in g  b io m ass .  An 
in c r e a s e  in  t e m p e ra tu re  i n  December due t o  an  ab n o rm ally  m ild  w in te r  may 
have c o n t r i b u t e d  to  th e  s l i g h t  in c r e a s e  i n  b iom ass  from l a t e  November 1971 
to  e a r l y  J a n u a ry  1972. A no ther  sh a rp  d e c r e a s e  i n  te m p e ra tu re  i n  F eb ru a ry  
was fo l lo w e d  by a  s i m i l a r  d rop  i n  b io m ass .  S t a r t i n g  i n  l a t e  F eb ru a ry  
1972, te m p e ra tu re  a g a in  began to  r i s e  t o  i t s  l a t e  summer peak . Biomass 
in c r e a s e d  to  a l a t e  A p r i l  p eak , d e c re a se d  th ro u g h  th e  e a r l y  summer, th en
F igu re  9 T o ta l  b iom ass o f  f i s h  ta k e n  w i th  combined g ea r  in  
r e l a t i o n  to  s e a s o n a l  mean w a te r  te m p e ra tu re  and 
mean s p e c ie s  d i v e r s i t y  March 1971 - June 1972.
M
ea
n 
sp
ec
ie
s 
di
ve
rs
it
y
_ _ _  W a te r  tem pera tu re
 Species diversity
—  —  Biomass k g /h a .
I 0 r
.A* h~
\ /
V
-  12
3/26 4/16 5/7 5/25 6/14 7 /7  7/28 8/28 9/21 10/14 11/4 11/23 12/16 1/12 2 /2  2/23 3/14 4 /4  4 /29  5/17 6 /7  6/28
1971 ------------------------------------------------+ ---------:--------------------- 1972
Date
\n■P-
Bi
om
as
s 
ki
lo
gr
am
s 
pe
r 
he
ct
ar
e 
x 
10
 
(o
r 
gr
am
s 
pe
r 
m
et
er
2)
55
began  to  c lim b t o  th e  l a r g e r  l a t e  summer peak  when sam pling  te rm in a te d .
By comparing my b iom ass  d a t a  w i th  w a te r  te m p e ra tu re  d a t a  i n  F ig u re  
3 ,  i t  i s  e v id e n t  t h a t  th e  s e a s o n a l  peak  i n  b iom ass w hich  o c c u r re d  in  
A ugust 1971 c o r re sp o n d s  w i th  the  h i g h e s t  mean m onthly  w a te r  te m p e ra tu re  
and th e  lo w est  b iom ass  t a k e n  in  F e b ru a ry  o c c u r re d  when th e  mean w a te r  
te m p e ra tu re  was lo w e s t .  Such a  c o r re sp o n d en ce  a g re e s  w i th  e a r l i e r  s t u d ­
i e s  and em phasizes  th e  s e a s o n a l i t y  and m ig r a to r y  n a tu r e  o f  e s t u a r i n e  
f i s h  p o p u la t io n s .
G un te r  (1957) c o n s id e r s  te m p e ra tu re  to  be  the  most im p o r ta n t  s i n g l e
f a c t o r  g o v e rn in g  th e  o c c u r re n c e  and b e h a v io r  o f  l i f e .  G unter (1945)
s t a t e s  t h a t  te m p e ra tu re  i s  th e  c h i e f  f a c t o r  a f f e c t i n g  and i n i t i a t i n g
s e a s o n a l  m ig r a t i o n s ,  d i s t r i b u t i o n ,  an d  o th e r  s e a s o n a l  c y c l i c  a c t i o n s
o f  f i s h e s  on th e  G u lf  c o a s t .  O ther a u t h o r s ,  n o ta b ly  Jo sep h  and Y erger
(1 9 5 6 ) ,  K e l le y  (1 9 6 5 ) ,  N e lson  (1 9 6 9 ) ,  P a rk e r  (1971) and Z i lb e r b e r g  (1966)
have s t r e s s e d  th e  im p o r tan ce  o f  t e m p e ra tu re  i n  i n f l u e n c in g  s e a s o n a l
abundance and d i s t r i b u t i o n  o f  f i s h e s .
O ther  w o rk e rs  have n o te d  t h a t  e s t u a r i n e  f i s h  b iom ass  i s  lo w est  in
th e  w in t e r  and h i g h e s t  i n  th e  summer. M cFarland (1963) found t h a t  th e
w i n t e r  b iom ass  a lo n g  a  b each  a t  M ustang I s l a n d ,  T e x a s ,  was 2 .9  g/m^
2w h i le  th e  summer b iom ass  was 11 .6  g/m . H e l l i e r  (1962) o b se rv ed  th e
same phenomena in  th e  u p p e r  Laguna Madre o f  Texas w here  th e  w in te r  b io -
o 2mass was 2 .0  g/mz and th e  summer b iom ass  3 7 .8  g/m . M oseley and Cope-
9
la n d  (1969) found a December minimum o f  ab o u t 3 g/m and a  June maximum 
o f  231 g/m i n  Guadalupe Bay, T ex as .  H a l l  and Woodwell (1971) c a l c u ­
l a t e d  w in t e r  b iom ass  a t  n e a r  ze ro  and summer b iom ass from 50 to  200
o
g/m i n  a  t i d a l  s a l t  pond on Long I s l a n d ,  New York, and Hoese and Jo n es
56
O
(1963) found a Jan u a ry  minimum o f  0 .4 6  g/m and a  May maximum o f  4 .9  
g/m in  R ed f ish  Bay, T exas .
A lthough  b iom ass in  th e  bay i s  sy n ch ro n ize d  to  an i n t e g r a t e d  com­
p le x  o f  c h em ica l ,  p h y s i c a l  and b i o l o g i c a l  f a c t o r s ,  I  b e l i e v e  te m p e ra tu re  
i s  a dominant f a c t o r .  Tem pera ture  i s  a l s o  o f  prime im portance  i n  i n f l u ­
e n c in g  tim e and su c c e ss  o f  spawning and m ig r a to r y  movements and as  such
i s  a  dominant f a c t o r  in  d e te rm in in g  s e a s o n a l  number and d i s t r i b u t i o n
o f  f i s h e s .
S a l i n i t y  and S p e c ie s  D iv e r s i t y  - I n  g e n e r a l ,  th e  more s a l i n e  p o r ­
t i o n s  o f  th e  Caminada Bay a r e a  s u p p o r te d  a h ig h e r  s ta n d in g  c ro p  biom ass 
o f  l a r g e r  f i s h e s  and a  g r e a t e r  number o f  s p e c ie s  w h i le  th e  upper more 
b r a c k i s h  m arshes n o u r is h e d  g r e a t e r  numbers o f  i n d i v i d u a l  j u v e n i l e  f i s h e s  
o f  low er b io m ass .  C a r la n d e r  (1955) found t h a t  an  i n c r e a s e  i n  th e  s t a n d ­
in g  c ro p  biom ass o f  a  body o f  w a te r  o c c u r re d  a s  th e  number o f  s p e c ie s  o f  
f i s h  i n c r e a s e s ,  b u t  maximum c ro p s  o f  s e l e c t e d  s p e c ie s  w ere  found in  la k e s  
and ponds w i th  n o t  more th a n  one o th e r  s p e c ie s  p r e s e n t .  T h is  o b s e r v a t io n  
seems to  ho ld  in  th e  Caminada Bay e s t u a r i n e  system . Biomass was h ig h e r  
a t  th e  more s a l i n e  s t a t i o n s  where a g r e a t e r  number o f  s p e c ie s  were t a k e n .  
I n d i v i d u a l  s p e c ie s  b io m ass ,  however, was h i g h e s t  when on ly  one o r two 
o th e r  s p e c ie s  were  p r e s e n t .  Herke (1971) concluded  d i s t r i b u t i o n  o f  
e s t u a r i n e  o rgan ism s was a f f e c t e d  by an  i n t e r a c t i o n  o f  seem ingly  minor 
changes i n  e n v iro n m e n ta l  f a c t o r s  w hich v a r i e d  in  im portance  depending  on 
th e  tim e o f  th e  y e a r .  He f e l t  t h a t  s a l i n i t y  showed th e  c l o s e s t  c o r r e ­
l a t i o n  w i th  e m ig ra t io n  o f  f i s h e s .
G unter (1945) found more s p e c ie s  i n  s a l t y  G u lf  w a te r s  and p r o ­
g r e s s i v e l y  l e s s  in  upper f r e s h e r  r e g io n s  o f  e s t u a r i e s .  He a l s o  no ted
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t h a t  th e  fauna  in  b r a c k i s h  w a te r s  i s  p re d o m in an tly  m arine  and t h a t  
s m a l le r  l a r v a l  and j u v e n i l e  f i s h e s  w ere b e t t e r  a b le  to  w i th s ta n d  low 
s a l i n i t i e s  th a n  a d u l t s .  A d u lts  o f  many s p e c ie s  a re  r e s t r i c t e d  to  
h ig h e r  s a l i n i t i e s .  As j u v e n i l e s  grow in  th e  low s a l i n i t y  a r e a s ,  th ey  
b e g in  a g ra d u a l  Gulfward movement. These r e l a t i o n s h i p s  have a d e f i n i t e  
i n f lu e n c e  on th e  b iom ass  p r e s e n t  i n  d i f f e r e n t  s a l i n i t i e s .
The m a jo r i t y  o f  r e s i d e n t  and e s t u a r i n e  dependen t f i s h e s  found in  
th e  s tu d y  a r e a  a r e  e u r y h a l in e  and c a p a b le  o f  t h r i v i n g  in  a  w ide s a l ­
i n i t y  r a n g e .  S a l i n i t y ,  i n  i t s e l f ,  i s  more im p o r ta n t  in  l i m i t i n g  the  
d i s t r i b u t i o n  and t h e r e f o r e  th e  b iom ass o f  s t e n o h a l in e  m arine  f i s h e s  to  
t h e  lower b a y .  The p re se n c e  o f  low ered  s a l i n i t i e s  i n  th e  upper bay p r e ­
v e n ts  the  movement o f  th e s e  f i s h e s  beyond th e  s a l i n e  p o r t i o n s  of the  
lower bay and i s  a p p a r e n t ly  a dom inant r e a s o n  fo r  th e  g r e a t e r  s p e c ie s  
d i v e r s i t y  and biom ass i n  th e  lower bay .
Food A v a i l a b i l i t y  - One o f  th e  rem ark ab le  p r o p e r t i e s  o f  th e  s a l t  
m arsh ecosys tem  i s  th e  s e a s o n a l  s y n c h r o n iz a t io n  o f  food organism s w i th  
th e  peak o f  p o s t l a r v a l  and j u v e n i l e  f i s h  p o p u la t io n s .  In  th e  Caminada 
Bay a r e a ,  m ost o f  th e  m icro  and m a c ro b en th ic  o rgan ism s in c lu d in g  amphi- 
pods , nem atodes , m y s id s ,  and zo o p lan k to n  r e a c h  t h e i r  s e a s o n a l  peak o f  
b iom ass in  th e  s p r in g ,  p red o m in an tly  A p r i l  (Day jet a l . , 1972). A 
secondary  peak  i n  b iom ass  o ccu rs  i n  A ugust. Mulkana (1970) showed t h a t  
n an n o p lan k to n  b iom ass was maximum in  March in  B a r a t a r i a  Bay and p o in te d  
o u t  th e  im portance  o f  n an n o p lan k to n  a s  food energy  f o r  f i l t e r  f e e d e rs  
such  a s  s t r i p e d  m u l l e t  and G ulf menhaden. O rgan ic  d e t r i t u s  re a c h e s  
peak l e v e l s  in  th e  w a te r  column a f t e r  h ig h  s p r in g  t i d e s  f l u s h  ou t th e  
l a r g e  dead s ta n d in g  c ro p  o f  S p a r t i n a  d e t r i t u s  i n  A p r i l  and May (Day, o p .
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c i t . ) . D e t r i t u s  i s  a  p r im ary  food so u rc e  f o r  m ost o f  th e  b e n t h i c  o r ­
ganism s a s  w e l l  a s  some f i s h e s .  These s e a s o n a l  p u l s e s  c o in c id e  w i th  
maximum biom ass o f  j u v e n i l e  f i s h e s  w hich a l s o  o c c u r s  i n  A p r i l  and i s  
r e p r e s e n te d  by t r a w l  b iom ass  in  F ig u r e s  10 and 11. H e l l i e r  (1962) ob­
se rv e d  th e  c o rre sp o n d en ce  o f  th e  r a p i d  s p r in g  i n f l u x  o f  y o u n g - o f - th e -  
y e a r  f i s h e s  w i th  a  s p r in g  peak  i n  food  a v a i l a b i l i t y  a s  e x p re s s e d  by th e  
r a t e  o f  p h o to s y n th e s i s .  He a l s o  found a d i r e c t  c o r r e l a t i o n  betw een f i s h  
b iom ass  and te m p e ra tu re  and s a l i n i t y  c u r v e s .  The seco n d ary  peak o f  f i s h  
b iom ass  in  August i s  a l s o  a t  l e a s t  p a r t i a l l y  a t t r i b u t a b l e  to  in c r e a s e d  
food a v a i l a b i l i t y .  The maximum biom ass o f  z o o p la n k to n  (Cuzon du R e s t ,  
1963) and amphipods (Day e t  a l . , 1972) a r e  11 .5  and 4 .3  t im e s  th e  m axi­
mum biom ass o f  t r a w l  c au g h t  f i s h ,  r e s p e c t i v e l y .  A f t e r  an o f f s h o r e  o v e r ­
w in t e r in g  m ig r a t io n  by th e  m a j o r i t y  o f  th e  e s t u a r i n e  dep en d en t f i s h e s ,  
th e  biom ass o f  f i s h  food o rgan ism s began t o  i n c r e a s e .  Thus, th e  
s e a s o n a l  peak i n  b iom ass  o f  f i s h e s ,  b e n th i c  o rg an ism s  and d e t r i t u s  p r o ­
d u c t io n  a re  s y n ch ro n ize d  such  t h a t  abundan t food  i s  a v a i l a b l e  i n  e s ­
t u a r i e s  when j u v e n i l e  f i s h e s  move in s h o r e .
A r e a l  Biomass and Abundance
I n d iv i d u a l  S t a t i o n  Biomass and Abundance -  The b iom ass  a t  each  
s t a t i o n  ta k e n  w i th  each  g e a r  W il l  now be c o n s id e r e d .  Maximum and 
minimum l e v e l s  o f  b io m a ss ,  mean b io m ass ,  abundance , and p redom inan t 
s p e c i e s  a t  each  s t a t i o n  a r e  m en tio n ed . G rap h ic  r e p r e s e n t a t i o n  o f  b i o ­
mass and abundance f o r  e ach  s t a t i o n  i s  i n  th e  Appendix i n  F ig u r e s  12-25 
and a  summary o f  s t a t i o n  b iom ass and abundance i s  p r e s e n te d  i n  T ab le s  
5 and 6.
S t a t i o n  0 , Caminada P ass  Beach - S e in e  -  E xcep t f o r  th e  sam pling
F ig u r e  10. S e a so n a l  b iom ass o f  t r a w l  caugh t f i s h e s  in  r e l a t i o n  to  
s e a s o n a l  food b io m a ss ' ( 1 9 7 1 ) .
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F ig u r e  11. S e a so n a l  biom ass o f  t r a w l  c au g h t f i s h e s  in  r e l a t i o n  
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t r i p  o f  February  2 , 1972, b iom ass on th e  beach  was h i g h e s t  in  August 1971 
(3 2 .0 6  g /m ^ ) , low est in  December (no f i s h )  w i th  an an n u a l  mean o f  5 .9 2  
g/m^ (F ig u re  12 ) .  On F eb ru a ry  2, 1972, 590 la r g e  r i p e  s i l v e r  p e rch  
(B a i r d i e l l a  c h ry s u ra ) were ta k e n  in  a t i g h t  a g g r e g a t io n .  These f i s h  
may have been  p r e p a r in g  to  spawn. Abundance was h i g h e s t  on th e  beach 
on J u ly  7, 1971, when 4 ,7 2 6  f i s h  were ta k en  and low est i n  December 1971 
when no f i s h  were ta k e n .  G unter (1958) no ted  th e  same t r e n d  on a  beach  
in  so u th  Texas where f i s h e s  were most abundan t i n  th e  s p r in g  and summer 
and s c a rc e  in  th e  w i n t e r .  McFarland (1963) a l s o  found biom ass in  th e  
s u r f  a t  Mustang I s l a n d ,  T ex as ,  h i g h e s t  in  th e  summer (1 1 .6  g/m^) and 
lo w es t  in  th e  w in t e r  (2 .9  g /m ^ ) . S t a t i o n  0 showed th e  g r e a t e s t  ran g e  in  
biomass o f  a l l  s t a t i o n s  w hich  i s  p ro b ab ly  a r e f l e c t i o n  o f  t h e  pronounced 
s e a s o n a l i t y  o f  f i s h  p o p u la t io n s  on sh a l lo w  b e a c h e s .  T h is  s t a t i o n  may 
a l s o  have been an  e co to n e  o r  t r a n s i t i o n  zone betw een bay and G u lf  f i s h e s .  
The dominant f i s h e s  on th e  beach  were Membras m a r t i n i c a , Anchoa m i t c h i l l i , 
and A. h e p s e tu s ,  M ugil c e p h a lu s ,  T r a c h in o tu s  c a r o l i n u s ,  B a i r d i e l l a
" " r ‘
c h r y s u r a , and A r iu s  f e l i s . O ther s p e c ie s  found p r im a r i l y  o f f s h o re  
o ccu r red  h e re  and a t  no o th e r  s t a t i o n s  in  th e  bay (T able  1 2 ) .
S t a t i o n  1, Caminada Pass  -  Trawl - Caminada P ass  i s  th e  main t i d a l  
p a ss  c o n n e c t in g  Caminada Bay and th e  G ulf o f  M exico. Biomass was h ig h e s t  
h e re  when f i s h  were m ig r a t in g  e i t h e r  i n to  th e  bay in  A p r i l  o r  Gulfward 
i n  November. At o th e r  t im es  biom ass was u s u a l l y  v e ry  low. T i d a l  c u r r e n t s  
f low  r a p i d l y  th ro u g h  t h i s  a r e a  and i t  a p p a r e n t ly  i s  n o t  an i d e a l  h a b i t a t  
f o r  f i s h e s  to  ta k e  up perm anent r e s id e n c y .  The h i g h e s t  b iom ass ta k en  
w as-on  A p r i l  4 ,  1972 (5 .2 5  g/m^) (F ig u re  1 3 ) .  A seconda ry  peak o ccu r red  
on November 4 , 1971 (3 .5 2  g /m ^ ) . The l a t t e r  c o n s i s t e d  o f  22 s p e c ie s  o f
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f i s h  a p p a r e n t ly  m ig r a t in g  o u t  to  th e  G u lf  f o r  o v e rw in te r in g  and spawn­
in g .  A s t r o n g  c o ld  f r o n t  had moved th ro u g h  on t h i s  d a te  p o s s ib ly  
t r i g g e r i n g  t h i s  mass movement o f f s h o r e .  Abundance was h i g h e s t  in  
August 1971 when 552 f i s h  were t a k e n ,  th e  m a jo r i ty  o f  w hich were 
C hloroscom brus c h ry su ru s  and Anchoa h e p s e t u s . Biomass and abundance 
were lo w est  a t  t h i s  s t a t i o n  i n  June and J u ly  1971 when no f i s h  were
O
ta k e n  in  th e  t r a w l  sam ples . The an n u a l  mean biom ass was 0 .9 1  g/m .
S t a t i o n  1, Caminada Pass  - S e in e  - N earsh o re  50 m e te r  s e in e  h a u l s  
h e re  produced  th e  h i g h e s t  b iom ass  on J u ly  7, 1971 (5 .5 9  g/m ) ,  lo w es t  
b iom ass on F eb ru a ry  2 , 1972 (0 .0 2  g /m ^ ) , and an  a n n u a l  mean b iom ass  o f
1 .29  g/m^ (F ig u re  1 4 ) .  Biomass was h i g h e s t  i n  th e  summer, lower i n  th e  
f a l l ,  lo w es t  i n  th e  w i n t e r ,  and i n c r e a s i n g  in  th e  s p r in g .  Abundance 
was h i g h e s t  in  November when 270 f i s h  (p red o m in a n t ly  Membras m a r t i n i c a ) 
w ere ta k e n .
S t a t i o n  2 , A i rp la n e  Lake - Trawl - I n  te rm s o f  mean b io m ass ,  A i r ­
p la n e  Lake s u p p o r te d  th e  h ig h e s t  t r a w l  b iom ass o f  a l l  sam pling  s t a t i o n s  
w i th  an  a n n u a l  mean o f  1 .91  g/m^. The s e a s o n a l  maximum was 3 .4 6  g/m 
on March 26 , 1971, and th e  minimum 0 .0 1  g/m^ on November 23, 1971 
(F ig u re  1 5 ) .  Abundance was a l s o  h i g h e s t  i n  March 1971 and lo w es t  i n  
November 1971.
A f t e r  th e  March p eak , b iom ass d e c r e a s e d  th ro u g h  th e  l a t e  s p r in g ,  
in c re a s e d  to  a  second peak i n  Ju n e ,  and th e n  f e l l  t o  a w in t e r  minimum. 
The biom ass ta k e n  in  March 1971 and 1972 was n e a r ly  th e  same, 3 .4 6  and 
3 .3 4  g/m , r e s p e c t i v e l y .
" S t a t i o n  2, A i rp la n e  Lake - S e in e  - S e in e  biom ass and abundance 
i n  A irp la n e  Lake peaked  on March 14, 1972, r e a c h in g  12 .24  g/m^ (F ig u re  
16) and 10,301 f i s h .  T h is  h a u l  was composed p r im a r i l y  o f  j u v e n i l e
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2
B r e v o o r t l a  p a t r o n u s . Minimum biomass was 2 .11  g/m on A ugust 28, 1971.
A second peak on June 14, 1971, was a l s o  a t t r i b u t a b l e  to  l a rg e  numbers 
o f  B r e v o o r t i a  p a t r o n u s . In c re a s e d  biom ass on November 4 ,  1971, was due 
to  th e  c a p tu r e  o f  one l a r g e  A t l a n t i c  s t i n g  r a y ,  D a s y a t i s  s a b i n a . On 
J a n u a ry  12, 1972, a l a r g e  s e r i e s  o f  c y p r in o d o n ts  were ta k e n  which a c ­
cou n ted  f o r  most o f  th e  c a t c h .  The a n n u a l  mean s e in e  b iom ass  fo r  A i r ­
p la n e  Lake was 6 .39  g/m^, th e  h i g h e s t  o f  any s t a t i o n .
S t a t i o n  2, A irp la n e  Lake -  Trammel Net - Trammel n e t  biomass in  
A i r p la n e  Lake was h i g h e s t  on A p r i l  16, 1971 (4 .8 2  g/m ) ,  low est on 
A ugust 28, 1971 (1 .0 7  g /m ^ ) , and had an  a n n u a l  mean o f  2 .5 1  g/m^ ( F ig ­
u r e  1 7 ) .  F l u c t u a t i o n  i n  b iom ass  was p r im a r i ly  due t o  a  s e a s o n a l  su c ­
c e s s io n  i n  abundance o f  L eiostom us x a n th u r u s , B r e v o o r t ia  p a t r o n u s , A r iu s  
f e l l s , and M ugil c e p h a lu s . S p o ts  and G u lf  menhaden w ere most abundant 
i n  A p r i l ,  sea  c a t f i s h  i n  May and Ju n e , and s t r i p e d  m u l l e t  i n  January  
and March. O v e ra l l  abundance was a l s o  h i g h e s t  in  A p r i l  1971 (97 f i s h ) ,  
and lo w es t  in  Jan u a ry  1972 (6 f i s h ) .
S t a t i o n  3 , Bay L i z e t t e  -  Trawl -  Maximum t r a w l  b iom ass  a t  S t a t i o n
2 2 3 was 8 .0 1  g/m on June 28, 1972, and minimum biom ass 0 .1 3  g/m on
Ja n u a ry  12, 1972 (F ig u re  1 8 ) .  The June peak  was composed l a r g e ly  o f
838 g a f f t o p s a i l  c a t f i s h ,  Bagre m a r in u s , w hich a re  summer spawners
( p e r s o n a l  o b s e r v a t io n )  and v e ry  abundan t from June to  Septem ber. Two
d i s t i n c t  peaks a r e  n o t i c e a b l e ,  one i n  June  and J u ly  and th e  o th e r  in
A p r i l .  Biomass rem ained  v e ry  low in  th e  w in t e r  o f  1971 and in c re a se d
g r a d u a l ly  to  t h e  s p r in g  peak o f  1972. The annua l mean b iom ass was 1 .68
g/m . Abundance was h i g h e s t  i n  J u ly  1971 (2 ,4 6 4  f i s h )  and low est in
Ja n u a ry  1972 (10 f i s h ) .
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S t a t i o n  3, Bay L l z e t t e  -  S e ine  -  Biomass was h i g h e s t  on May 25 ,
1971 (8 .0 9  g /m ^ ) , and lo w e s t  on December 16, 1971 (0 .3 6  g/m^) , w ith  an
2
annual mean o f  4 .6 0  g/m ( F ig u re  1 9 ) .  The sh a rp  drop in  biom ass from
2 2t h e  O ctober t o  th e  D ecenber t r i p  (6 .4 6  g/m t o  0 .3 6  g/m ) may b e  a t t r i ­
b u ta b le  to  r a p i d l y  f a l l i n g  te m p e ra tu re s  on th e  sh a l lo w  f l a t s  a t  t h i s  
s t a t i o n .  Abundance was h i g h e s t  i n  l a t e  F ebruary  1972 when 869 f i s h  
(m os tly  A. m i t c h i l l i )  were ta k e n .
S t a t i o n  4 , F ish e rm an ’s  Bay -  Trawl -  Biomass a t  t h i s  s t a t i o n  was
2
h i g h e s t  on August 28 , 1971 (1 .7 9  g/m ) ,  lo w e s t  on December 16 , 1971
2 2 (0 .0 2  g/m ) ,  w i th  an annual mean o f  0 .65  g/m (F ig u re  2 0 ) .  Abundance
was a l s o  h i g h e s t  i n  August 19 71 (1 ,5 8 0  f i s h )  and lo w e s t  i n  December 
1971 (2 f i s h ) .  Biomass d e c re a se d  s t e a d i l y  th rough  th e  s p r i n g  o f  1971 
u n t i l  J u ly  when i t  began t o  i n c r e a s e  to  th e  August peak . A second 
peak was o b se rv ed  i n  November a f t e r  which biom ass d e c re a se d  t o  th e  
December low . B eg inn ing  i n  Jan u a ry  1972, a  g ra d u a l  b u i ld u p  in  b iom ass 
o c c u r re d  t o  a  s p r i n g  peak i n  l a t e  A p r i l  a f t e r  which i t  d e c re a se d  th ro u g h  
Ju n e . T h is  c y c l i c  p a t t e r n  ap p ea rs  to  be l a r g e l y  due to  t h e  s e a s o n a l  
f l u c t u a t i o n  o f  Anchoa m i t c h i l l i  (F ig u re  26) and j u v e n i l e  s c i a e n i d s .
The August peak  was composed m ostly  o f  bay  an chov ies  which a r e  most 
abundant a t  a l l  s t a t i o n s  i n  A ugust. The g ra d u a l  in c r e a s e  and d e c re a se  
th ro u g h  th e  e a r l y  and l a t e  s p r i n g ,  r e s p e c t i v e l y ,  was caused  by i n c r e a s ­
in g  and th e n  d e c r e a s in g  b iom ass  o f  Micropogon u n d u la tu s , Leiostomus 
x a n th u r u s , B a i r d i e l l a  c h r y s u r a ,  Cynoscion a r e n a r i u s , and Cynoscion 
neb u l  os us (T ab le  7 ) .
S t a t i o n  4 ,  F ish e rm a n 's  Bay -  Trammel Net -  Trammel n e t  b iom ass a t
2t h i s  s t a t i o n  was h i g h e s t  on O ctober 14 , 1971 (5 .9 3  g/m ) ,  lo w e s t  on
2 2 
F eb ru a ry  24, 1972 (2 .3 2  g/m ) ,  w i th  an a n n u a l  mean o f  4 .4 8  g/m
(F ig u re  21).  Large A r lu s  f e l l s  were ta k e n  in  th e  warmer months bu t
were n o t  p r e s e n t  d u r in g  December and F e b ru a ry .  The O ctober peak was
composed m ain ly  o f  l a rg e  A rch o sa rg u s  p ro b a to c e p h a lu s , Lelostom us
x a n th u r u s . and A rlu s  f e l i s . Abundance was h i g h e s t  in  l a t e  J u ly  1971
when 67 f i s h  were ta k e n  and lo w est  in  l a t e  F eb ru a ry  1972 when 9 f i s h
were ta k e n .
S t a t i o n  5 ,  O y s te r  Bay - Trawl - The s e a s o n a l  change i n  biom ass 
a t  t h i s  s t a t i o n  was s i m i l a r  to  s t a t i o n  4 .  Biomass was h i g h e s t  on 
A p r i l  4 ,  1972 (4 .0 6  g/m^) and J u ly  7 , 1971 (2 .7 8  g /m ^ ) , lo w es t  on 
F eb ru a ry  2, 1972 (0 .0 2  g/m ^), w i th  an annua l mean o f  0 .8 3  g/tn^ (F ig u re  
2 2 ) .  Abundance was h i g h e s t  i n  l a t e  J u ly  1971 (1 ,0 7 7  f i s h )  and low est 
in  e a r l y  F eb ru a ry  1972 (28 f i s h ) .  The dom inant f i s h e s  a t  t h i s  s t a t i o n  
were Anchoa m i t c h i l l i  and M icropogon u n d u l a t u s .
S t a t i o n  5 ,  O yste r  Bay - S e ine  - The change in  s e a s o n a l  s e in e  b i o ­
mass a t  s t a t i o n  5 was v e ry  pronounced in  t h a t  v i r t u a l l y  no f i s h  were 
ta k en  in  November and F eb ru a ry  w h i le  th e y  were abundan t d u r in g  the  
warmer months. Peak biom ass was 6 .4 2  g/m^ on J u ly  7, 1971, and th e  
low est biomass 0 .0 2  g/m^ on F eb ru a ry  2 , 1972 (F ig u re  2 3 ) .  Abundance 
was a l s o  h ig h e s t  in  J u ly  1971 when 606 f i s h  were ta k e n  and low est in  
l a t e  November 1971 when 2 f i s h  were c a u g h t .  Movement o f  f i s h e s  back  
in to  th e  n o r th e r n  b r a c k i s h  m arshes and on to  th e  sh a l lo w  f l a t s  a c c e l e r ­
a te d  from l a t e  F eb ru a ry  u n t i l  May. The mean biom ass a t  t h i s  s t a t i o n  
was 1 .95  g/m^. T h is  i s  on ly  ab o u t o n e - t h i r d  o f  th e  mean s e in e  biom ass 
o f  A irp la n e  Lake where th e  h ig h e s t  b iom ass was r e c o rd e d .
S t a t i o n  6 , K in g 's  Ridge O i l  Canal - Trawl -  The peak biom ass
6 6
h e r e  was 4 .1 7  g/m2 on March 26 , 1971, w h i le  th e  lo w est  was 0 .3 0  on 
December 16, 1971 (F ig u re  2 4 ) .  A second peak o c c u r red  on August 28, 
1971 (3 .3 6  g/m2) .  Abundance was a l s o  h ig h e s t  i n  August 1971 (4 ,6 8 7  
f i s h )  and lo w est  in  e a r l y  J u ly  1971 (48 f i s h ) .  The dominant f i s h e s  
in  t h i s  h a b i t a t  were  Anchoa m i t c h i l l i , j u v e n i l e  Micropogon u n d u la tu s  
and B r e v o o r t i a  p a t r o n u s , M ugil c e p h a lu s , and L e p is o s te u s  s p a t u l a . 
N u m e r ic a l ly ,  th e  bay  anchovy was overw helm ingly  dom inan t.  I t s  peaks 
o f  abundance i n  March and August a cco u n t f o r  th e  peaks  in  t r a w l  b i o ­
mass a t  th e s e  t im e s .  The a n n u a l  mean b iom ass  o f  f i s h  a t  s t a t i o n  6 was
1 .13  g/m2 .
S t a t i o n  6 K in g *8 Ridge O i l  Canal - Trammel Net -  Maximum b i o ­
mass was 5 .9 2  g/m2 on November 4 ,  1971, minimum biom ass 0 .66  g/m2 on 
May 17, 1972, and th e  mean was 2 .53  g/m2 (F ig u re  2 5 ) .  C ap tu re  o f  a 
l a r g e  a l l i g a t o r  g a r ,  L e p is o s te u s  s p a t u l a ;, was r e s p o n s i b l e  f o r  th e  h ig h  
b iom ass i n  November. In  a d d i t i o n ,  o th e r  l a r g e  f i s h e s  move i n t o  o i l  
c a n a l s  in  c o o le r  w ea th e r  to  r e a c h  s l i g h t l y  warmer w a t e r s .  S t r i p e d  
m u l l e t ,  M ugil c e p h a lu s , were more f r e q u e n t  in  th e  c a tc h  in  J an u a ry  
when c o ld e r  w a te r  te m p e ra tu re s  made them somewhat l e t h a r g i c  and more 
s u s c e p t i b l e  t o  trammel n e t  c a p tu r e .  D uring  warmer m onths , m u l l e t  would 
f r e q u e n t l y  jump over th e  n e t .  Abundance was h i g h e s t  i n  Jan u a ry  1972 
when 35 f i s h  were caugh t and low est i n  e a r l y  November 1971 when 7 f i s h  
w ere c a u g h t .
I n d iv i d u a l  S t a t i o n  Biomass and Abundance -  Summary - G e n e ra l ly ,  
biom ass was h ig h e r  a t  th e  more s a l i n e  s t a t i o n s  c l o s e r  to  the  G u lf .  
S t a t i o n  2, A irp la n e  Lake, had th e  h i g h e s t  mean t r a w l  and s e in e  biom ass 
o f  a l l  s t a t i o n s .  N um erical abundance was a l s o  h ig h e s t  a t  s t a t i o n  2 
where 32% (3 0 ,8 9 1 )  o f  a l l  f i s h e s  were t a k e n .  Trammel n e t  biom ass
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was h ig h e s t  a t  s t a t i o n  4 .  T h is  may have b een  t r u e  becau se  s t a t i o n  4 
was deepe r  th a n  s t a t i o n s  2 and 6 and g r e a t e r  numbers o f  la rg e  f i s h  such 
as  Cynoscion n e b u lo su s  and S c iaenops  o c e l l a t a  were ta k en  t h e r e .  I  
f e e l  one re a s o n  fo r  th e  h ig h e r  b iom ass  ( t r a w l  and seine), and abundance 
a t  s t a t i o n  2 i s  th e  h ig h  r a t i o  of m a rsh - to  w a te r  i n t e r f a c e .  O ther 
s t u d i e s  (Day jet a ^ . , 1972) have i n d i c a t e d  the  im portance  o f  th e  m arsh- 
w a te r  boundary  zone i n  m a in ta in in g  h ig h  e s t u a r i n e  p r o d u c t i v i t y .  K irby  
(1971) found p r o d u c t io n  o f  S p a r t i n a  a l t e r n i f l o r a  in  t h i s  zone in  A i r ­
p la n e  Lake th e  h i g h e s t  t h a t  has  been  r e p o r t e d  f o r  a s a l t  m arsh (n e t  
p r o d u c t io n  o f 2 ,800  grams d ry  w t /m ^ / y r ) . I t  i s  th e  breakdown o f  t h i s  
marsh g r a s s  to  d e t r i t u s  by m ic r o b ia l  and p h y s i c a l  p ro c e s s e s  t h a t  p ro ­
v id e s  the  food f o r  th e  m a j o r i t y  o f th e  lower t r o p h i c  l e v e l s  o f  th e  
e s t u a r i n e  food web. D e t r i t u s  l e v e l s  in  th e  sed im en ts  a r e  h i g h e s t  n e a r  
s h o re .  As a  co nsequence , s ta n d in g  c ro p s  o f  o rgan ism s a re  h i g h e s t  in  
w a te r  a d ja c e n t  to  s h o re .  T i d a l  f l u s h in g  i s  th e  prime mechanism fo r  
t r a n s f e r r i n g  th e  d e t r i t u s  produced i n  th e  m arsh to  th e  o rgan ism s in  
the  w a te r .  S in ce  A irp la n e  Lake i s  a sh a l lo w  lagoon o f  an  h o u r - g l a s s  
sh a p e ,  i t  had th e  maximum r a t i o  o f  r i c h  m arsh -w ate r  zone o f  a l l  
s t a t i o n s .
Two peaks in  biom ass o c c u r r e d - - a  s p r in g  peak in  March and A p r i l  
and a summer peak in  J u ly  and August (T ab le  5 ) .  Biomass f l u c t u a t e d  
l e s s  th ro u g h o u t  th e  y e a r  a t  th e  upper b r a c k i s h  s t a t i o n s  th a n  th e  lower 
s a l i n e  s t a t i o n s  (T ab le  5 ) .  P erhaps  t h i s  was t r u e  because  p o p u la t io n  
l e v e l s  f l u c t u a t e d  more i n  th e  lower bay due to  c o n t in u a l  movement b e ­
tween bay and G ulf w h i le  i n  th e  upper b ay ,  t h e r e  a re  two m ajo r s e a s o n a l  
p u l s e s  ( s p r i n g  in s h o re  movement and l a t e  summer b u i ld u p ) .  Maximum 
t r a w l  b iom ass o c c u r r in g  a t  th e  two most n o r t h e r l y  s t a t i o n s  in  low
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Table 5
2
S e a so n a l  Biomass o f  F is h e s  (g/m wet w e ig h t)  A v a i la b le  to  
F i s h in g  Gear a t  Each S t a t i o n . *  Number o f  Samples in  P a r e n th e s i s ,
Trawl S e in e Trammel Net
S t a t i o n  0 
Maximum 
Minimum 
Mean 
s .e  ."x 
S t a t i o n  1 
Maximum 
Minimum 
Mean_ 
s .e  .x  
S t a t i o n  2 
Maximum 
Minimum 
Mean_ 
s . e . x  
S t a t i o n  3 
Maximum 
Minimum 
Mean, 
s . e . x  
S t a t i o n  4 
Maximum 
Minimum 
Mean 
s . e . x  
S t a t i o n  5 
Maximum 
Minimum 
Mean 
s . e . x  
S t a t i o n  6 
Maximum 
Minimum 
Mean 
s . e . x
5 . 2 5 -A p r i l  
0 -June  
0 .9 1  (22) 
.24
3 .4 6 -M ar.
.01-Nov.
1 .91  (22) 
.24
8 .0 1 - June 
0 .1 3 - J a n .  
1.68 ( 22) 
.24
1 . 79-Aug. 
0 .0 2 -Dec. 
0 .65  (22) 
.24
4 .0 6 - A p r i l  
0 .0 2 -F e b .  
.83 (22) 
.24
4 . 17-M ar. 
0 .30 -D ec .
1 .13  (22) 
.24
3 6 .9 6 -F eb . 
0 . -Dec.
5 .9 2  (20) 
1 .67
5 .5 9 - J u ly  
0 .0 2 -F eb .
1 .29 (7)
2 .83
1 2 .24-M ar. 
2 . 11-Aug. 
6 .3 9  (6) 
3 .0 6
8.09-May 
0 .36 -D ec . 
4 .6 0  (7)
2 .83
6 .4 2 - J u ly  
0 .0 2 -F eb .  
1 .95  (7)
2 .83
4 . 8 2 -A p r i l
1 .0 7 -Aug. 
2 .51  (7) 
.58
5 .9 3 - 0 c t .  
2 .32 -F eb . 
4 .4 8  (7) 
.58
5.92-Nov. 
0 . 66-May 
2 .53  (6) 
.62
★Standard e r r o r  o f  th e  means ( s . e . x )  a r e  a l s o  g iv en .
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s a l i n i t y  w a te r  ( s t a t i o n  5 and 6) was i n  March and A p r i l  when p o s t l a r v a l  
and j u v e n i l e  f i s h e s  w ere m ost ab u n d an t .  As t h e s e  f i s h e s  moved Gulfward 
i n  th e  l a t e  s p r i n g ,  b iom ass i n  th e  more n o r th e r n  low s a l i n i t y  a r e a s  
began  t o  d rop  b u t  in c r e a s e d  i n  th e  s o u th e r n  more s a l i n e  a r e a s .  Biomass 
was h i g h e s t  a t  s t a t i o n s  3 and 4 i n  June and A u g u s t ,  r e s p e c t i v e l y .  B io ­
mass was low est a t  m ost s t a t i o n s  from November t o  F e b ru a ry .  Trammel n e t  
b iom ass was h i g h e s t  a t  s t a t i o n  2 in  A p r i l  and a t  s t a t i o n  4 and 6 in  
O c tober and November 1971, r e s p e c t i v e l y .  I  b e l i e v e  th e  l a t t e r  o c cu r ren c e  
was due to  movement o f  l a r g e r  f i s h e s  i n t o  d eep e r  c h a n n e ls  and o i l  c a n a l s  
(su ch  a s  s t a t i o n  4 and 6) from sh a l lo w  su r ro u n d in g  m arshes  fo r  e s c a p e ­
ment from low w a te r  t e m p e r a tu r e s .  Depth a t  s t a t i o n  6 averaged  2 m and 
was s l i g h t l y  warmer i n  w in t e r  th a n  w a te r  i n  th e  sh a llo w  m a rsh es .  From 
O ctober to  F e b ru a ry ,  w a te r  te m p e ra tu re s  w ere  g e n e r a l l y  2 t o  4°C h ig h e r  
a t  s t a t i o n  6 th a n  a t  o th e r  s t a t i o n s  (T ab le  3 ) .  S ta n d a rd  e r r o r  o f  th e  
mean b iom ass a t  each  s t a t i o n  f o r  each  g e a r  was c a l c u l a t e d  (T ab le  5 ) .
The larger standard error of the seine and trammel net means indicates 
that less reliability can be placed on these data.
S e in e  b iom ass  was from 2 to  3 t im e s  h ig h e r  th a n  t r a w l  b iom ass a t  
s t a t i o n s  sampled w i th  b o th  k in d s  o f  g e a r .  I t  i s  d i f f i c u l t  t o  d e te rm in e  
i f  t h i s  was due s o l e l y  to  g e a r  e f f i c i e n c y  o r b eca u se  biom ass was 
n a t u r a l l y  h ig h e r  a lo n g  th e  s h o r e l i n e s  where th e  s e in e  was u se d .  T h is  
p a t t e r n  was p ro b a b ly  due t o  a  c o m b in a tio n  o f  in c r e a s e d  g e a r  e f f i c i e n c y  
and h ig h e r  b iom ass  a lo n g  th e  s h o r e l i n e .
I n  te rm s o f  n u m e r ic a l  abundance , th e  mean number o f  f i s h  pe r  m 
t a k e n  by th e  t r a w l  re a c h e d  a  maximum o f  1 .32/m 2 a t  s t a t i o n  6 (T ab le  6 ) .  
The numbers o f  f i s h  p e r  m2 a v a i l a b l e  t o  th e  s e in e  was h i g h e s t  a t
Table 6
Summary o f S t a t i o n  Biomass, Abundance and S p e c ie s  Com position D ata
T o ta l  Num. Mean Num. Mean T o ta l  Weight . Mean Biomass Mean Num
S t a t i o n F is h per  Sample* Num. /m F i s h  (g) g/m2 S p e c ie s
1-T 2009 91 (121 .8 ) .11 16688.1 0 .91 4
2-T 15036 683 " .82 34908.5 1.91 9
3-T 8798 400 " .48 30761.1 1.68 9
4-T 4987 227 " .27 11882.8 0 .65 7
5-T 8790 400 " .48 15184.7 0.83 6
6-T 24243 1102 " 1 .32 20783.3 1.13 6
0-S 9785 489 (351 .6 .64 89982.9 5 .92 7
1-S 1099 157 (594 .3 ) .21 6842.6 1.29 8
2-S 15636 2606 (641 .8 ) 3 .43 29146.5 6.39 14
3-S 2937 420 (594 .3 ) .55 24471.3 4 .6 0 14
5-S 1635 234 (594 .3) .31 10374.4 1.95 11
2-Tr 219 31 (4 .8 ) .02 23317.7 2.51 4
4-T r 212 30 (4 .8 ) .02 41661.9 4 .4 8 7
6-Tr 100 17 (5 .2 ) .01 20113.9 2.53 5
T = Trawl 
S = Se ine  
Tr = Trammel Net
*S tandard  e r r o r  o f  th e  mean g iv en  in  p a r e n th e s i s .
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S t a t i o n  2, A irp la n e  Lake, where a mean number o f  3 .43  f i s h  pe r  m 
was c au g h t .  T h is  was th e  h ig h e s t  n u m e r ic a l  d e n s i t y  o f  any s t a t i o n  
and any g e a r .  Numbers o f  f i s h  per m^ a v a i l a b l e  to  th e  trammel ne t 
were q u i t e  low, a v e ra g in g  ab o u t . 0 2 /m ' . T h is  was b ecau se  th e  trammel 
n e t  c augh t fewer f i s h  th a n  th e  o th e r  g e a r ,  though the  f i s h  w ere  o f  a 
l a r g e r  s i z e .
S t a t i s t i c a l  a n a l y s i s  i n d i c a t e d  t h e r e  was a  h ig h ly  s i g n i f i c a n t  
d i f f e r e n c e  in  t r a w l  b iom ass betw een  t r i p s  and t r a w l  numbers be tw een 
t r i p s  and s t a t i o n s  (T ab le  24 i n  A p p en d ix ) . A n a ly s is  o f  s e in e  and 
trammel n e t  biom ass and numbers d id  no t show a s t a t i s t i c a l  d eg ree  
o f  d i f f e r e n c e  (p ro b ab ly  because  n o t  enough samples were t a k e n ) .  
D i s t i n c t  t r e n d s  and p a t t e r n s  were n o ted  i n  b iom ass and numbers ta k en  
w i th  th e  s e in e  and trammel n e t  even though i t  was n o t  p o s s ib le  to  
show s t a t i s t i c a l l y .
It is emphasized again that these estimates are minimal. Gear 
selectivity, net avoidance, and differing species behavior patterns 
act together to produce estimates which are on the low side. No 
effort was made to sample on a certain tidal stage. It is conceivable 
that biomass would have been higher or lower if sampling were done 
consistently on a definite tidal stage. Sampling was during daylight 
hours because of difficulty in navigating the marsh at night.
Certain species become more susceptable to capture at night because 
of changes in behavior or inability to see the gear. No estimates 
were made of fishing or natural mortality. Biomass was taken as the 
fish weight per unit area (g/m ) at one point in time and since
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e s t u a r i n e  f i s h e s  a r e  on ly  t r a n s i t i o n a l  o ccu p an ts  o f  a c e r t a i n  a r e a  
and l e s s  th a n  100% o f  th e  f i s h  a r e  c a p tu r e d ,  i t  i s  obv ious t h a t  t h e i r  
t r u e  l e v e l s  o f  b iom ass  have been  u n d e re s t im a te d .
Importance of Nearshore Zone and Marsh-Water Interface
I t  has  a l r e a d y  been  p o in te d  o u t  t h a t  th e  n e a r sh o re  f r i n g i n g  
m arsh -w a te r  zone s u p p o r ts  h ig h e r  b iom ass  and i s  a key f a c t o r  in  
e s t u a r i n e  p r o d u c t i v i t y .  Two s h o r t  te rm  p r o j e c t s  done i n c i d e n t a l  to  
my s tu d y  te n d  to  s u p p o r t  t h i s .  D uring  a  m a rk - r e c a p tu re  ex p er im en t 
a t  S t a t i o n  2 , A i r p la n e  Lake, from  May 22 -2 5 , 1972, tw e lve  200 m e te r  
p a r a l l e l  t r a w l  d ra g s  were made a t  i n c r e a s i n g  d i s t a n c e s  from sh o re  fo r  
t h e  pu rpose  o f  c a p tu r in g  s p o t ,  L eiostom us x a n th u r u s , f o r  m ark ing . A 
d i s t i n c t  s p a t i a l  z o n a t io n  was ob se rv ed  w i th  g r e a t e r  numbers and b i o ­
mass b e in g  ta k e n  im m ed ia te ly  a d j a c e n t  to  b o th  s h o r e l i n e s .  A g ra d u a l  
d e c r e a s e  i n  numbers and b iom ass  o c c u r re d  in  th e  c o l l e c t i o n s  a t  
in c r e a s i n g  d i s t a n c e  from s h o r e .  T h is  p a t t e r n  h e ld  t r u e  f o r  o th e r  
s p e c ie s  c au g h t i n  a d d i t i o n  t o  s p o t .  A much g r e a t e r  volume o f  o rg a n ic  
d e t r i t u s  was a l s o  n o te d  n e a r  th e  s h o r e l i n e s .
The second p r o j e c t  s u g g e s t in g  h ig h e r  n e a r s h o re  b iom ass  was 
a  s tu d y  o f  two sm a l l  ponds n e a r  A irp la n e  Lake i n  O ctober 1971 u s in g
A ntim ycin , a  f i s h  t o x i c a n t .  Two ty p e s  o f  ponds were sam pled. One
2
was a  b l i n d  o r i s o l a t e d  pond w i th  an a r e a  o f  224 m , a  d e p th  o f  .12 m
to  .3  m and a  s o f t  s i l t y - c l a y  b o tto m  w i th  much S p a r t i n a  d e t r i t u s .
o
The o th e r  was s l i g h t l y  s m a l l e r  (193 m ) b u t  somewhat d e e p e r  w i th  a 
d e p th  o f  .3 - .4 5  m and a f i r m e r  c l a y  b o tto m . The l a t t e r  pond was 
co n n ec ted  by a  t i d a l  c re e k  to  a  l a r g e r  bayou. The pu rpose  o f  t h i s  
s tu d y  was t o  d e te rm in e  s p e c ie s  c o m p o s i t io n ,  abundance , and biom ass
In  th e  sh a llo w  pond h a b i t a t  o f  th e  i n t e r i o r  marsh where sam pling  was
n o t  p o s s ib le  w i th  th e  p r im ary  g e a r .  Nine s p e c ie s  were c o l l e c t e d  in
th e  b l in d  pond, th e  m a jo r i t y  o f  w hich were f i s h e s  o f  th e  fam ily
C y p rin o d o n tid a e  and M u g il id a e .  F is h e s  ta k e n  were r e p r e s e n t a t i v e  of
th o se  a lo n g  sh a l lo w  v e g e ta te d  s h o r e l i n e s .  Ten s p e c ie s  were ta k e n  in  . '  • *
th e  deepe r  co n n ec ted  pond, none o f w hich were c y p r in o d o n t s . The
predominant species were Anchoa mitchilli, Cynoscion nebulbsus,
Cynoscion arenarius, Menidia beryllina, Paralichthys lethostigma,
and S t r o n g y lu ra  m a r in a .
Both ponds had much g r e a t e r  b iom ass th a n  my r e g u l a r  sam pling
s t a t i o n s  w hich  by com parison  a re  i n  more open and d eep e r  bay a r e a s .
o
H ig h e s t  biom ass was in  th e  i s o l a t e d  pond (4 6 .1  g/m ) and lo w est  in  
th e  connec ted  pond (1 3 .8  g/m ) .  T h is  i s  a m inim al e s t im a te  o f  th e  
b iom ass  p r e s e n t  i n  th e s e  ponds b ecau se  i t  was im p o ss ib le  to  n e t  a l l  
f i s h  k i l l e d  due to  d e lay e d  d e a th  o f  some s p e c i e s .  Many o th e r s  were 
l o s t  to  d iv in g  g u l l s  and b lu e  c ra b s  w hich  a t e  th e  f i s h e s  b e f o r e  they  
co u ld  be n e t t e d .  From th e  number observed  su b seq u en t to  c o l l e c t i o n  
and th o se  l o s t  to  b i r d s  and c r a b s ,  p ro b a b ly  on ly  ab o u t o n e - q u a r t e r  of 
th e  f i s h e s  p r e s e n t  were c o l l e c t e d .  R e g a rd le s s  o f  th e  e x a c t  biom ass 
p r e s e n t  in  th e s e  ponds , th e  h ig h  s ta n d in g  c ro p  o f th e s e  a r e a s  was 
e v id e n t .  The h ig h e r  biom ass in  th e s e  sm a l l  ponds may be due p a r t i a l l y  
to  g e a r  s e l e c t i v i t y .  The t r a w l ,  s e in e  and trammel n e t  a r e  s e l e c t i v e  
f o r  c e r t a i n  s p e c ie s  o f  f i s h  w h i le  A ntim ycin  i s  e f f e c t i v e  on a w ider  
number o f  s p e c i e s .  F inucane  (1969) r e p o r t e d  38 s p e c ie s  k i l l e d  by 
A ntim ycin  i n  Tampa Bay, F l o r i d a .  These sm a l l  marsh ponds may, how ever, 
be  n a t u r a l l y  more p ro d u c t iv e  th a n  th e  deepe r  bay a r e a s .  They have a
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greater surface area of marsh-water interface. This peripheral zone 
produces the majority of organic detritus found in estuarine waters. 
Detritus is the major food source of many consumers in the estuary.
Such h ig h  p r o d u c t i v i t y  in  th e  m arsh ponds and sh a llo w  n e a r sh o re  
a r e a s  may be a  c lu e  a s  to  why th e  C am in ad a -B a ra ta r ia  Bay system  p ro ­
duces th e  h i g h e s t  f i s h e r y  y i e l d  on th e  L o u is ia n a  c o a s t .  When com­
p a red  t o  th e  S t .  B e rn a rd -B re to n  Sound a r e a  w hich i s  the  l e a s t  p ro ­
d u c t iv e  h y d ro lo g ic  u n i t  on th e  L o u is ia n a  c o a s t  in  term s o f  l b s / a c r e  
f i s h e r y  h a r v e s t  ( L in d a l l  e t  a d . ,  1971), th e  B a r a t a r i a  system  i s  com­
posed o f  n e a r ly  tw ice  th e  amount o f  n a t u r a l  marsh and only  abou t 
o n e - t e n th  a s  much open w a te r  in  th e  form o f bays  and sounds (Chabreck,
1970). The Barataria system therefore has a much greater area of 
shoreline and marsh-water interface. Differences in salinities and 
inflow of nutrients and fresh water from the Mississippi River may 
also play a part in the differing fishery yield. The St. Bernard 
system has an average salinity 7 °/oo lower than the Barataria Bay 
area (Barrett, 1971) and does not receive near the volume of fresh­
water flow from the Mississippi River. The Pearl River dilutes 
salinities considerably in the St. Bernard delta system (Barrett,
1971). R o u n s e fe l l  (1 9 7 1 ) ,  among o t h e r s ,  has  p o in te d  o u t  th e  f e r ­
t i l i t y  d e r iv e d  from th e  co m b in a tio n  o f  f r e s h w a te r  from th e  M i s s i s ­
s i p p i  R iv e r  and s a l t w a t e r  from th e  G u lf .  The a r e a  around th e  mouth 
o f  th e  M i s s i s s i p p i  R iv e r  and w estw ard  t o  th e  Texas c o a s t  has  a n n u a l ly  
produced  ab o u t  one b i l l i o n  pounds o f  menhaden and i n d u s t r i a l  f i s h  
f o r  th e  l a s t  s e v e r a l  y e a r s  (U .S . D epartm ent o f  Commerce, 1971). The 
e n t i r e  G u lf  f i s h e r y  i s  c e n te r e d  around  t h i s  " f e r t i l e  f i s h e r i e s
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c r e s c e n t "  (G u n te r ,  1963) and i t  i s  among th e  w o r l d ' s  most p ro d u c t iv e  
f i s h e r y  r e g io n s .
B iom ass, Abundance and D i s t r i b u t i o n  o f  Dominant S p e c ie s
A t o t a l  o f  97 ,223 f i s h e s  w e ig h in g  376.1  k i lo g ram s  was ta k e n  in  
t h i s  s tu d y  (T ab le  8 ) .  These f i s h e s  had a  combined mean b iom ass o f
16 .44  g/m . The f i v e  dom inant s p e c ie s  i n  te rm s o f  t o t a l  number and
w e ig h t  ta k e n  were Anchoa m i t c h i l l i , B r e v o o r t i a  p a t r o n u s , Leiostom us 
x a n th u ru s ,  M icropogon u n d u l a t u s , and A r iu s  f e l i s . These f i v e  s p e c ie s  
made up 83% o f  t h e  t o t a l  number and 41% of th e  t o t a l  w e ig h t  o f  f i s h  
ta k e n .  Dunham (1972) found t h a t  Anchoa m i t c h i l l i , Leiostom us x a n th u r u s , 
Micropogon u n d u la tu s  and B r e v o o r t i a  p a t ro n u s  made up 92.3% o f  th e  t o t a l  
number o f  f i s h  c au g h t i n  a  3 y e a r  t r a w l  s tu d y  o f  B a r a t a r i a  Bay. In
my s tu d y ,  th e s e  fo u r  s p e c ie s  were  among th e  10 s p e c ie s  t a k e n  a t  a l l
s t a t i o n s  and th e  16 s p e c ie s  ta k e n  by a l l  t h r e e  ty p e s  o f  g e a r .  Only 
two s p e c i e s ,  Anchoa m i t c h i l l i  and M icropogon u n d u l a t u s , were ta k e n  on 
ev e ry  sam pling t r i p  d u r in g  th e  s tu d y .  S e a so n a l  b iom ass and abundance 
o f  th e  most f r e q u e n t ly  t a k e n  s p e c ie s  a re  p re s e n te d  i n  T ab le  7 and th e  
t o t a l  number and w e ig h t ,  mean b io m ass ,  l e n g th  ra n g e ,  s a l i n i t y  and 
te m p e ra tu re  r a n g e s ,  l o c a t i o n  and method o f c a p tu r e  f o r  a l l  s p e c ie s  
i s  p re s e n te d  in  T ab le  8.
Anchoa m i t c h i l l i  - The bay anchovy was n u m e r ic a l ly  th e  most
abundan t f i s h  i n  t h i s  s tu d y ,  co m p ris in g  54.1% o f  a l l  f i s h  ta k e n  and
second in  term s o f  w e ig h t  ta k e n  w i th  9.1% o f  th e  t o t a l  b io m ass .  A
t o t a l  o f  52,633 bay a n c h o v ie s  were  c a u g h t ,  46 ,721  w i th  th e  t r a w l  and
5 ,911  w i th  the  s e i n e .  These f i s h  weighed 3 4 .2  k i lo g ram s  and had an
2an n u a l  mean biom ass o f  .29 g/m . Bay a n ch o v ie s  were  t a k e n  on every
5 / 2 5 / 7 1 6 / 1 4 / 7 1 7 / 7 / 7 1 7 / 2 8 / 7 1 8 / 2 8 / 7 1
A n c h o a  m i t c h i l l i 1 2 4 8 ( . 1 5 ) 1 0 6 5 ( . 1 3 )  . 8 3 5 ( . 0 9 ) 5 5  6 8 ( . 8 3 ) 7 4 9 3 ( . 7 0 )
B r e v o o r t i a  p a tro n u s 1 2 ( . 0 4 ) 4 4 3 8 ( . 9 6 ) 2 4 7 ( . 2 5 ) 1 0 ( . 0 3 ) 1 4 ( . 0 3 )
L e i n s t o m a s  x a n t h u r u s 4 5 ( . 0 9 ) 2 7 ( . 0 5 ) 8 ( . 0 1 ) 1 1 ( . 0 5 ) 1 0 ( . 1 2 )
Micropogon u n d u la tu s 3 0 5 ( . 3 1 ) 5 6 ( . 1 0 ) 4 7 ( . 1 4 ) 2 8 ( . 1 0 ) 1 0 ( . 0 8 )
Membras m a r t i n i c a 3 ( . 0 1 ) 2 6 9 6 ( 6 . 2 9 ) - - __
A r i u s  f e l l s 6 4 ( . 7 6 ) 3 2 ( . 2 9 ) 2 0 ( . 2 8 ) 4 3 ( . 5 1 ) 1 2 8 8 ( . 7 9 )
C h lor .oscQ m b r.u s c h r y .s u r u s — 3 ( . 0 0 0 1 ) 1 3 6 ( . 0 9 ) 8 ( . 0 0 6 ) 1 3 9 0 ( 1 . 9 1 )
Anchoa h e o se tu s — 8 2 ( . 0 1 ) 1 2 0 7 ( . 3 4 ) 1 1 2 ( . 0 8 ) 7 1 ( . 0 5 )
B a g r e  m a r in u s — - - 8 ( . 0 4 ) 1 0 1 ( . 1 8 ) 2 3 ( . 0 5 )
B a i r d i e l l a  c h rv s u ra 2 ( . 0 0 8 ) — 4 ( . 0 0 1 ) 7 ( . 0 0 5 ) 1 1 ( . 0 2 )
M enid ia  b e r v l l i n a 1 5 4 ( . 3 2 ) 2 7 ( . 0 2 ) 2 8 ( . 0 6 ) 1 2 ( . 0 2 ) 7 ( . 0 2 )
Eundulus e r a n d is — 2 ( . 0 0 2 ) —
Cynoscion a r e n a r i u s 7 5 ( . 0 4 ) 6 3 ( . 0 6 ) 6 1 ( . 0 2 ) 6 9 ( . 0 4 ) 8 ( . 0 2 )
Onisthonema oelinum - - - - 3 6 7 ( . 1 2 ) 1 ( . 0 0 5 ) 1 ( . 0 0 8 )
S .p h o e r o id e s  p a r v u s 8 ( . 0 0 6 ) 1 9 ( . 0 0 9 ) 3 0 ( . 0 1 ) 2 8 ( . 0 1 ) 3 6 ( . 0 2 )
C h a e to d ip te ru s  fa b e r — 2 ( . 0 0 1 ) 2 1 ( . 0 0 5 ) 7 7 ( . 0 9 ) 2 7 ( . 0 4 )
A losa  ch r  y s o c h io r i s — — 2 6 0 ( . 2 1 ) 1 ( . 0 0 0 5 )
C i th a r i c h th y s  s p i l o p t e r u s 2 ( . 0 0 1 ) 5 5 ( . 0 3 ) 9 ( . 0 0 6 ) 4 ( . 0 0 3 ) 2 ( . 0 0 3 )
E u n d u lu s  a i m i l i s 2 ( . 0 2 ) — 1 ( . 0 0 3 ) —
M u g i l  c e p h a l u s 4 ( . 0 6 ) 2 1 ( . 5 3 ) 1 8 ( . 4 0 ) 5 ( . 1 8 ) 4 ( . 2 0 )
T r ic h i u r u s  l e p tu r u s 3 ( . 0 0 7 ) - - - - - -
S y m p h u ru s p l a g i u s a 2 ( . 0 0 2 ) 8 ( . 0 1 ) 3 (  . 0 0 3 ) 3 (  . 0 0 2 ) 3 ( . 0 0 0 8 )
G o b io n e llu s  boleosoma - - - - - - - -
M e n t ic i r rh u s  am ericanus 6 3 ( . 2 3 ) - - 1 ( . 0 0 0 1 ) 1 ( . 0 0 0 3 )  6 ( . 0 3 )
Anchoa l y o l e p i s - - 1 0 3 ( . 0 9 ) - - - -
Larimus f a s c i a t u s — 8 3 ( . 0 3 ) - - - - ■ - -
Cynoscion nebulos.ua 1 ( . 0 4 2 ) 1 ( . 0 6 ) — 4 ( . 1 4 ) 2 ( . 0 0 4 )
Table
8 /2 8 /7 1 9 /2 1 /7 1 10/14 /71 1 1 /4 /71
Num erical Abundance and S easo n a l  Biomass o f  
At A ll  S ta t io n s  w i th  Combined Gear
11/23/71  12 /16/71  1 /12 /72  2 /2 /
7 4 9 3 ( .70) 9 2 7 ( .0 9 ) 1646(.20) 2589(.19) 5 5 8( .07 ) 1116(.13) 1 2 4 0 ( .11) 1245 (
1 4 ( .03) 3 1 ( .0 5 ) 6 ( .03) 5 6 ( .06) 2 07( .15 ) 65 (
1 0 ( .1 2 ) “ - 1 6 ( .18) 4 3 ( .29) 8 ( .06) 1 ( .006 ) 48( .005) 28 (
1 0 ( .0 8 ) 8 ( .04) 2 ( .0 1 ) 4 6 ( .0 1 ) 164(.004) 6 7 3 ( .02) 2 5 5 ( .02) 210(
- - 1470(3 .20) 1 3 5 ( .67) 5 ( .009) 1 8 3 ( .61) - -- -  .
1 2 8 8 ( .79) 9 8 ( .07) 1 2 9 ( .53) 218(.26 ) 2 ( .0 0 4 ) 5 ( .1 2 ) 4 ( . 17) --
1390(1 .91) — _ _  —
7 1 ( .05) 2 ( .001) 1 ( .0 0 1 ) 1 ( .0002)
2 3 ( .0 5 ) 3 0 ( .1 2 ) 1 1 ( .0 4 ) •» «• •• •> •» •»
1 1 ( .02) 1 4 ( .02) 3 ( .008) 7 ( .0 1 ) 1 1 ( .03) 1 ( .005) 1 ( .003) 591 (
7 ( .02) 6 ( .01) 1 2 ( .03) 6 ( .006) 1 ( .003) (•005) 5 9 ( .18) 1(" •" •> 520(1 .82 ) _ _
8 ( .02) 4 5 ( .0 2 ) 1 8 ( .01) 1 8 ( .03) 3 ( .003) — - -
1 ( .008) - - _ M _ _
3 6 ( .02) 1 5 ( .0 1 ) 4 0 ( .03) 4 1 ( .03) 3 8 ( .04) - _ 2 ( .002) m m.
2 7 ( .0 4 ) 1 8 ( .0 4 ) 1 37( .28 ) 2 4 ( .0 6 ) 1 ( .002) .  _ - - - -
) 5 ( . 002) — _  - 4(
2 ( .0 0 3 ) 6 ( .01) 1 2 ( .0 1 ) 3 2 ( .02) 1 ( .0004) 6 ( .0007) 8 ( .001) 2(
•> — — — — 197(.93)
4 ( •20) 1 3 ( .42) 6 ( .36) 9 ( .2 3 ) 5 ( .0 4 ) 8 ( •14) 2 0 ( .59)
- - 1 0 ( .02) 1 ( .004) 9 ( .05) -
3(.0008) 3 ( .009) 6 ( .009) 3 9 ( .04) 9 ( .006) 2 ( .0008) 2 ( .0007) 21
— — 9 ( .001) 2 ( .0001) 13(.0008) 37( .003) 24 (
)03) 6 ( .0 3 ) 4 ( .03) (9 .03 ) 3 ( .01) 4 ( .02) ------ ------
2 (.0 0 4 ) 2 ( .003) 3 ( .0 2 ) 5 ( .03) 1 0 ( .05) 9 ( .04) 5 (.0.2) 5i
i
Table 7
aso n a l  Biomass o f  t h e  Most F re q u e n t ly  Caught S pec ies  Taken 
tfith  Combined Gear. Biomass i n  P a r e n th e s i s  i n  g/m^.
1 /12 /72 2 /2 /7 2 2 /2 4 /7 2 3 /1 4 /7 2 4 /4 /7 2 4 /2 9 /7 2 5 /1 7 /7 2 6 /7 /7 2
1 2 4 0 ( .11) 1245(.14) 1931(.35) 5 0 7 9 ( .66) 4555(.44 ) 1 0 8 1 ( .22) 1 3 0 0 ( .13) 972(.0£
2 0 7 (.1 5 ) 6 5 ( .0 0 4 ) 1 7 5 ( .028) 7 9 4 6 ( .70) 8 61( .04 ) 5 7 ( .1 9 ) 3 1 ( .08) 308(.0 (
4 8 ( .005) 2 8 ( .035) 5 7 1 ( .0 4 ) 2454(.35 ) 5 3 5 ( .2 7 ) 5 3 3 ( .4 4 ) 4 5 1 ( . 31) 4 8 ( . Of
2 5 5 ( .02) 2 1 0 ( .03) 5 4 0 ( .08) 4 7 6 ( .07) 6 0 8 ( .32) 7 0 5(.66 ) 3 9 7 ( .38) 1 0 8 ( . IS
- - — - - 1 9 ( .09) 1 ( .007) — _  _
4C-17) — 3 6 ( .3 9 ) 3 ( •07) 4 8 ( .78) 9 ( . 16) 48C.59) 5 3 ( .0 ‘
— — — - - - - - - 2 3 ( .004 ) 2 8 ( .01
1c -003) 5 9 1 (4 .2 ) 15(. 07) 1 ( .0 1 ) 11(.06 ) 2 6 ( .15) 3 7 ( .0 2 ) 136(.0 )
5 9 ( .1 8 ) 1 ( .006) 14 ( .0 4 ) 7 8 ( .1 6 ) 2 2 ( .0 3 ) 2 0 0 ( .40) 5 ( .0 2 ) i 6 ( . o :
5 2 0 (1 .8 2 ) - - - - 9 ( .04) - -
— — — 2 ( .0006) 7 ( .0 0 1 ) 1 4 ( .007) 3 i ( . o :
2 ( .002) - - 2 4 ( .0 2 ) - - — 1(.0001) 8 ( .003) 6 ( .0 (
— 4 ( .08) - - - - _  _ 1 ( .0 (
8 ( .001) 2 ( .0004) 1 6 ( .002) 2 ( .0001) - - 2 ( .0006) 3 4 ( .02) 8 ( .0 (
19 7 ( .9 3 ) - - 1 ( .008) _ .
2 0 ( .59) - - 10 ( .1 2 ) 16 ( .1 7 ) 1 ( •01) 1 0 ( .25) 2 ( .03) 6 ( . If
— - - 2 ( .003) 1 ( .002) 8 8 ( .2 1 ) 1 2 ( .02) 8 ( .008) 9 ( .0 i
2 ( .0007) 2 ( .0004) 3 9 ( .0 3 ) 9 ( .0005) 4 ( .007) 1 ( .002) 9 ( .02)
3 7 ( .0 0 3 ) 2 4 ( .003) - - 6 ( .0006) 2 ( .0001) — - — • -
: :  • mm w
1 ( .0 1 ) 2 ( . 01) 5 ( .0 9 ) - -
5 (.0.2) 5 ( .06) 3 ( .007) 5 ( .13) 1 ( .008) 4 ( .11) 3 ( .05) : :
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ie Most F req u e n t ly  Caught S p ec ie s  Taken 
Biomass i n  P a r e n th e s i s  i n  g/m^.
2 /24 /72 3 /1 4 /7 2 4 /4 /7 2 4 /29 /72 5 /1 7 /7 2 6 /7 /7 2 6 /2 8 /7 2
4) 1 931(.35) 5 0 7 9 ( .66) 4555 (.4 4 ) 1 081(.22) 1 3 0 0 ( .13) 9 7 2 ( .08) 3555(.29 )
104) 175(.028) 7946(.70) 8 6 1 ( .04) 5 7 ( .19) 3 1 ( .0 8 ) 3 0 8 ( .06) 3 ( .001)
135) 5 7 1 ( .0 4 ) 2454(.35) 5 3 5 ( .2 7 ) 5 3 3 ( .44) 4 5 1 ( .31) 4 8 ( .0 6 ) 5 8 ( .1 0 )
>3) 5 4 0 ( .08) 4 7 6 ( .07) 6 0 8 ( .32) 705(.66) 3 9 7 ( .38) 1 0 8 ( .19) 2 7 ( .1 0 )
- - 1 9 ( .09) 1 ( .007) —
3 6 ( .39) 3 ( .07) 4 8 ( .7 8 ) 9 ( .16) 4 8 ( .59) 5 3 ( .0 9 ) 3 7 ( .67)
- - - - - - 1 ( .004)
— 23 (.0 0 4 ) 2 8 ( .01) 1 ( .0003)
- - - - 8 3 8 ( .82)
2) 1 5 ( .07) 1 ( .0 1 ) 1 1(.06 ) 2 6 ( .15) 3 7 ( .02) 1 3 6 ( .07) 14(.006)
)06) 14 ( .04 ) 7 8 ( .16) 2 2 ( .03) 2 0 0 ( .40) 5 ( .02) 1 6 ( .03) 1 4 6 ( .25)
- - 9 ( .04) — - - - -
2 ( .0006)
/-\i-HooP-* 
1 1
1 4 ( .007 ) 3 1 ( .03) 1 0 ( .02)
2 4 ( .0 2 ) - - 1(.0001) 8 ( .003) 6 ( .001) 2 3 ( .01)
- - - - 2 ( .001)
)8) - - - - - - 1 ( .002) 5 ( .009)
)004) 16(.002) 2 ( .0001) 2 ( .0006) 3 4 ( .02) 8 ( .005) 1 ( .0007)
- - 1 ( .008) — - -
1 0 ( . 12) 1 6 ( .17) i ( . o i ) 1 0 ( .25) 2 ( .03) 6 ( .16) 7 ( .1 1 )
2 ( .003) 1 ( .002) 8 8 ( .21) 1 2 ( .02). 8 ( .008) 9 ( .02) 8 ( .007)
3004) 3 9 ( .03) 9 ( .0005 ) 4 ( .007) 1 ( .002) 9 ( .02) - - - -
303) 6 ( .0006) 2 ( .0001) — - -
i ( . o i ) 2( • 01) 5 ( .0 9 )
: :  i
** “ “ "■
36) 3 ( .007) 5 ( •13) 1 ( .008) 4 ( .11) 3 ( .05) 2 ( •10)
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sam pling  t r i p  and a t  a l l  s t a t i o n s .
Two d i s t i n c t  peaks in  biom ass o c c u r re d  (F ig u re  2 6 ) ,  one i n  J u ly  
( .8 3  g/m^) and the  o th e r  in  March ( .6 6  g /m ^ ) . Abundance was h ig h e s t  
i n  l a t e  August 1971 and lo w est  in  l a t e  November 1971. These peaks 
c o in c id e d  w i th  the  o c cu r ren c e  o f  th e  s m a l l e s t  j u v e n i l e s ;  t h e r e f o r e  bay 
an ch o v ies  a p p a r e n t ly  have two spawning p e a k s ,  i n  mid summer and i n  th e  
s p r in g .  Spawning seems t o  occur th ro u g h o u t  th e  y e a r  a s  r e p o r te d  by 
P e r r e t  (1 9 7 1 ) .  L i t t l e  p r o g r e s s io n  i n  le n g th  f req u en cy  cu rv es  can be 
see n  a s  specim ens l e s s  th a n  30 mm w ere ta k e n  ev e ry  month and l i t t l e  
" a p p a re n t"  grow th r e s u l t s .  Bay an ch o v ies  were ta k e n  ra n g in g  from 16 
to  92 mm t o t a l  l e n g th .  S m a lle r  specim ens were ta k e n  a t  th e  low 
s a l i n i t y  s t a t i o n s  w h i le  th e  l a r g e r  i n d i v i d u a l s  o f  th e  s p e c ie s  were 
t a k e n  in  more s a l i n e  w a t e r s .  The usage  o f  low s a l i n i t y  b r a c k is h  
m arshes by th e  j u v e n i l e  forms o f  t h e  bay  anchovy and many o th e r  
e s t u a r i n e  dependent f i s h e s  c o n s t i t u t e s  th e  d e s ig n a t io n  o f  t h i s  a r e a  
a s  a  n u r s e ry  ground.
The bay anchovy i s  a r e s i d e n t  e s t u a r i n e  f i s h  co m p le tin g  i t s  
e n t i r e  l i f e  c y c le  in  in s h o re  w a t e r s .  Though v e ry  a b u n d an t ,  th e  bay 
anchovy i s  n o t  u t i l i z e d  co m m erc ia l ly .  The bay  a n ch o v y 's  abundance i s  
due to  com ple te  a d a p t a t i o n  to  e s t u a r i n e  c o n d i t i o n s .  I t  i s  e u ry h a l in e  
and e u ry th e rm a l  and was found a t  a l l  s a l i n i t i e s  ( .2  to  34 ° /o o )  and 
te m p e ra tu re s  (12 to  35°C) re c o rd e d  i n  t h i s  s tu d y .  A lthough  th e  bay 
anchovy was ta k e n  th ro u g h  a  wide s a l i n i t y  r a n g e ,  i t  was most abundan t 
a t  s a l i n i t i e s  betw een 5 and 10 ° / o o .  T h i r ty - n in e  p e r c e n t  o f  a l l  bay 
an ch o v ie s  t a k e n  were cau g h t a t  s t a t i o n  6.
G unter (1941) f e l t  th e  bay anchovy was th e  most abundant f i s h
F ig u re  26. S e a so n a l  b iom ass and number o f  Anchoa m i t c h i l l i  
ta k e n  w i th  combined g e a r  a t  a l l  s t a t i o n s ,  March 
1971 - June  1972.
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i n  e s t u a r i e s  o f  th e  G u lf  C o a s t ,  b o th  n u m e r ic a l ly  and in  term s o f 
s p e c i e s  m ass. My d a t a  i n d i c a t e  bay an ch o v ie s  were f i r s t  n u m e r ic a l ly
b u t  second i n  te rm s  o f  s p e c ie s  m ass. H erke (1971) found th e  bay
anchovy f i r s t  i n  numbers and w e ig h t .  I n  m ost o th e r  e s t u a r i n e  s t u d i e s
in  L o u i s i a n a ,  th e  bay anchovy was th e  m ost abundan t f i s h  ta k e n ,  i . e . ,
Norden (1 9 6 6 ) ,  Fox and Mock (1968) and P e r r e t  (1 9 7 1 ) .
B r e v o o r t i a  p a t ro n u s  - A t o t a l  o f  14 ,782 G u lf  menhaden were ta k e n
in  t h i s  s tu d y ,  2 ,466  by t r a w l ,  12 ,192 by s e in e  and 124 w i th  th e
trammel n e t .  I t  was th e  most abundant f i s h  i n  th e  s e in e  sam ples and
com prised  15.2% o f  th e  t o t a l  number and 6.1% o f  th e  t o t a l  b iom ass o f
f i s h  t a k e n .  A lthough  G u lf  menhaden were ta k e n  th ro u g h  most o f  th e
y e a r ,  two d i s t i n c t  peaks  in  abundance and biom ass o c c u r re d .  These
p eak s  were in  June  1971, when 4 ,4 3 8  ( .9 6  g/m^) were ta k e n  and March
1972, when 7 ,946  ( .7 0  g/m^) were ta k en  (F ig u re  2 7 ) .  The mean biom ass
2
o f  menhaden cau g h t  on any one sam pling  t r i p  was .15 g/m .
T h is  f i s h  i s  d ependen t on b o th  in s h o re  and o f f s h o r e  w a te r s  a t  
d i f f e r e n t  p h ases  o f  i t s  l i f e  c y c l e .  A f t e r  b e in g  spawned in  G u lf  
n e r i t i c  w a te r s  from O ctober t o  March (T u rn e r ,  1969), th e  p o s t l a r v a l  
move i n  th ro u g h  th e  t i d a l  p a s s e s  i n t o  sh a l lo w  e s t u a r i n e  w a te r s  w here 
th ey  metamorphose i n t o  p r e j u v e n i l e s .  T h is  t r a n s i t i o n  o ccu rs  a t  25-30 
mm t o t a l  l e n g th .  The p r e j u v e n i l e s  g r a d u a l ly  in c r e a s e  i n  g i r t h  and a r e  
c l a s s i f i e d  a s  j u v e n i l e s  a f t e r  r e a c h in g  a p p ro x im a te ly  40 mm. In s h o re  
r e c r u i tm e n t  was n o te d  from mid Jan u a ry  t o  e a r l y  A p r i l  1972, when p o s t ­
la r v a e  w ere f i r s t  ta k en  i n  th e  low s a l i n i t i e s  a t  s t a t i o n s  5 and 6.
Most menhaden spend from  f i v e  t o  e ig h t  months i n  in s h o re  w a te r s  moving 
o f f s h o r e  i n  th e  summer and e a r l y  f a l l .  I n  Ju n e ,  l a r g e  s c h o o ls  o f
F ig u r e  27. S ea so n a l  b iom ass and number o f  B r e v o o r t i a  p a t ro n u s  
ta k en  w i th  combined g e a r  a t  a l l  s t a t i o n s ,  March 
1971 - June 1972.
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G u lf  menhaden were ob se rv ed  m ig r a t in g  o f f s h o r e  th ro u g h  Caminada P a s s .  
L i n d a l l  e t  a_l. (1971) r e p o r t e d  t h a t  some menhaden may o v e rw in te r  in  
in s h o re  w a te r s .  My s tu d y  s u p p o r ts  t h i s  f o r  a  few la r g e  menhaden were 
ta k e n  in  th e  w in te r  m o n ths .
A v e ry  s p o t ty  and i r r e g u l a r  d i s t r i b u t i o n  was n o te d  fo r  t h i s  
s p e c i e s .  About h a l f  o f  th e  specim ens ta k e n  were caugh t w i th  th e  s e in e  
a t  one s t a t i o n  on one sam pling  t r i p  (A irp la n e  Lake, March 1972). 
Through th e  e n t i r e  s tu d y ,  83.7% o f  a l l  menhaden were ta k e n  in  A irp la n e  
Lake. C a tch es  w ere v e ry  low from l a t e  J u ly  to  F e b ru a ry .  No menhaden 
were ta k e n  on November 23 and December 16, 1971. I  b e l i e v e  t h i s  
s i t u a t i o n  was due to  th e  f a c t  t h a t  G u lf  menhaden a re  p e la g i c  s c h o o l ­
in g  f i s h  and c a p tu r e  was p ro b a b ly  th e  r e s u l t  o f  chance sam pling  o f  
m obile  p o p u la t i o n s .  Hoese e t  a l .  (1968) r e p o r t e d  a s i g n i f i c a n t  i n ­
c r e a s e  in  c a tc h  a t  n ig h t  o f  t h i s  s p e c ie s  due t o  an  u n u su a l  p a t t e r n  
o f  b e h a v io r .  Hoese r e p o r t e d  G u lf  menhaden move to  th e  bottom  a t  
n ig h t  w h i le  d u r in g  th e  day th e y  sch o o l  a t  th e  s u r f a c e .  A l l  o f  my 
sam ples were d u r in g  d a y l i g h t  h o u rs  so th e  G u lf  menhaden i s  p ro b ab ly  
much more abundant in  th e  s tu d y  a r e a  th a n  tty d a t a  i n d i c a t e .
G u lf  menhaden were t a k e n  over wide ra n g e s  o f  s a l i n i t y  ( . 2  to  
31 ° /o o )  and te m p e ra tu re  (12 t o  3 5°C ). They were most abundant a t  
s a l i n i t i e s  o f  20 t o  25 ° /o o .  A lthough  ta k e n  a t  a l l  s t a t i o n s ,  th ey  
were most abundan t a t  s t a t i o n s  2 and 6.
The s i z e  ran g e  f o r  specim ens ta k e n  was from 22 to  261 mm t o t a l  
l e n g th .  I f  th e  cod end o f  my t r a w l  had had f i n e r  mesh, p o s t l a r v a e  
o f  a s m a l le r  s i z e  would p ro b a b ly  have b een  p ick ed  up i n  December. 
T u rn e r  (1969) r e c o rd e d  in s h o re  movement o f  th e  p o s t l a r v a e  in  December
i n  th e  e a s t e r n  G u lf .  The s m a l l e s t  specim en (22 mm) was ta k e n  a t  a 
s a l i n i t y  o f  15 ° /o o  and th e  l a r g e s t  (261 mm) a t  4  ° / o o .  C o n tra ry  to  
o th e r  s t u d i e s ,  i . e .  P e r r e t  (1 9 7 1 ) ,  i n  w hich  th e  l a r g e s t  specim ens 
were r e p o r t e d  from h ig h  s a l i n i t i e s ,  th e  o p p o s i te  s i t u a t i o n  was found 
h e r e .  There was a g ra d u a l  i n c r e a s e  in  mean l e n g th  toward th e  lower 
s a l i n i t i e s  f o r  specim ens over a p p ro x im a te ly  100 mm. For exam ple, in  
specim ens ta k e n  w i th  th e  trammel n e t  a t  s t a t i o n s  2 , 4 ,  and 6 , th e  
l a r g e s t  f i s h  ta k e n  a t  each  s t a t i o n  in c re a s e d  from 216 t o  247 to  261 
mm, r e s p e c t i v e l y .  In  c o n t r a s t ,  f o r  p r e j u v e n i l e s  and j u v e n i l e s  ( l e s s  
th a n  100 mm), t h e  o p p o s i te  p a t t e r n  o f  d i s t r i b u t i o n  e x i s t e d .  The 
s m a l le r  i n d i v i d u a l s  o f  t h i s  group were found i n  low s a l i n i t i e s  and 
th e  l a r g e r  a t  more s a l i n e  a r e a s .  An example o f  t h i s  p a t t e r n  was 
o bserved  on th e  March 15, 1972, t r i p  when t h e  mean le n g th  o f  specim ens 
ta k e n  a t  s t a t i o n s  2 , 5 ,  and 6 d e c re a se d  from 37 t o  35 t o  29 mm, 
r e s p e c t i v e l y .  T h is  p a r t i c u l a r  c o h o r t  o f  p r e j u v e n i l e s  was g r a d u a l ly  
moving up to  f r e s h e r  w a te r s  and t h i s  p a t t e r n  may have been  due to  a 
" l e a p - f r o g "  e f f e c t  o f  s c h o o ls  o f  s m a l le r  f i s h e s  moving r a p i d l y  up th e  
bay . The r e v e r s e  d i s t r i b u t i o n  o f  specim ens ov e r  100 mm may be due 
t o  a  p r e f e r e n c e  o f  l a r g e r  i n d i v i d u a l s  f o r  lower s a l i n i t i e s .  L a rge r  
menhaden a r e  h e r b iv o r e s  and C ron in  and M anseu ti  (1971) r e p o r t  t h a t  
i n  th e  summer i n  some e s t u a r i e s  p h y to p la n k to n  c ro p s  a r e  most dense 
n e a r  th e  s u r f a c e  in  low s a l i n i t y  a r e a s .  L a rg e r  menhaden may t h e r e ­
f o r e  be found in  lower s a l i n i t y  b ecau se  o f  t h e i r  food p r e f e r e n c e s .  
There  i s  a l s o  t h e  p o s s i b i l i t y  t h a t  I  cou ld  have been  sam pling  
t r a n s i e n t s  which were moving e i t h e r  up o r  down th e  bay .
Age and growth r a t e s  have been  r e p o r t e d  by S u t tk u s  and
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S u n d a ra ra j  (1961) f o r  spawning p o p u la t io n s  o f  G ulf menhaden o f f  th e  
mouth o f  th e  M i s s i s s i p p i  R iv e r .  They found 3 age groups i n  t h i s  
p o p u la t io n  b u t  85% were Age Group I I  f i s h .  On th e  b a s i s  o f  s c a l e  
a n a l y s i s ,  th e y  found Age Group I  f i s h  had a  mean t o t a l  l e n g th  o f  
183 mm, Age Group I I  f i s h  a mean t o t a l  l e n g th  o f  203 mm, and Age 
Group I I I  f i s h  a  mean t o t a l  l e n g th  of 220 mm.
The G ulf menhaden s u p p o r ts  th e  l a r g e s t  com m ercial f i s h e r y  in  
L o u i s ia n a  w i th  over one b i l l i o n  pounds b e in g  h a r v e s te d  a n n u a l ly  by 
o f f s h o r e  p u rse  s e i n e r s .  I t  a c c o u n ts  f o r  n e a r ly  85% o f  th e  t o t a l  
L o u is ia n a  f i s h e r y  h a r v e s t  ( L i n d a l l  e t  a l . ,  1971) and L o u i s ia n a  p r o ­
duces  70% o f  th e  t o t a l  U n ited  S t a t e s  menhaden la n d in g s  (Chapoton,
1971). The f i s h e r y  f o r  G u lf  menhaden o ccu rs  from A p r i l  to  O c to b e r .  
L i n d a l l  ( o p . c i t . )  a l s o  found t h a t  th e  c o a s t a l  r e g i o n  o f f s h o r e  from 
B a r a t a r i a  Bay y i e l d e d  th e  g r e a t e s t  h a r v e s t  o f  menhaden a lo n g  th e  
L o u is ia n a  c o a s t  y i e l d i n g  n e a r ly  a s  much a s  a l l  o th e r  o f f s h o r e  system s 
com bined .
Leiostom us x a n th u ru s  - The s p o t  was th e  most abundan t member o f  
th e  S c ia e n id a e .  I t  ran k ed  t h i r d  i n  abundance r e p r e s e n t i n g  6.0% o f  th e  
t o t a l  number o f  f i s h  c au g h t and sev e n th  i n  b iom ass  composing 5.4% of 
th e  t o t a l  w e ig h t  o f  f i s h  (T ab le  8 ) .  A t o t a l  o f  5 ,7 8 6  sp o t  were ta k e n  
(T ab le  8 ) ,  5 ,112  w i th  th e  t r a w l ,  560 w i th  th e  s e i n e ,  and 114 w i th  th e  
trammel n e t .
S pot w ere  most abundan t i n  March, A p r i l  and May b u t  were ta k e n  
e v e ry  month e x c e p t  Sep tem ber. Peak l e v e l s  o f  b iom ass  were .35 g/m^ 
in  March and .44  g/m^ i n  A p r i l  (F ig u re  2 8 ) .  A f t e r  t h i s  s p r in g  p eak , 
numbers and biom ass d e c re a se d  r a p i d l y .  The an n u a l  mean b iom ass fo r
F ig u r e  28. S e a so n a l  b iom ass and number o f  Leiostom us x a n th u ru s  
ta k e n  w i th  combined g e a r  a t  a l l  s t a t i o n s ,  March 
1971 - June 1972.
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2
sp o t  was .28  g/m .
Th is  f i s h  i s  e s t u a r i n e  d e p en d e n t ,  spawning o f f s h o r e  from the  
t i d a l  p a s s e s  in  J an u a ry  and F eb ru a ry  (G u n te r ,  1938) and moving i n to  
th e  bays  as  p o s t l a r v a e  from Jan u a ry  to  March. Spot were f i r s t  p ick ed  
up a t  a  l e n g th  o f  18 mm i n  Jan u a ry  and F eb ru a ry  1972 a t  s t a t i o n  6 . 
O ffsh o re  e m ig r a t io n  began  in  May and June  when s p o t  were 75-88 mm and 
p roceeded  u n t i l  Septem ber when no sp o t  w ere  ta k e n .  A p p a re n t ly  a l l  
Age C la s s  0 f i s h  had em ig ra te d  o f f s h o r e  by September and o n ly  f i s h  
i n  o ld e r  age c l a s s e s  rem ained  in s h o r e .  S u n d a ra ra j  (1960) found 
th ro u g h  s c a l e  a n a l y s i s  t h a t  1 y e a r  o ld  sp o t  i n  Lake P o n t c h a r t r a i n ,  
L o u i s ia n a ,  had a  modal l e n g th  o f  142 mm.
Spo t were m ost common a t  s t a t i o n  2 where 90% o f  th e  t o t a l  num­
b e r  were ta k e n .  A lthough  ta k en  i n  s a l i n i t i e s  from 1 .5  to  31 ° /o o  and 
a t  a l l  s t a t i o n s ,  th e y  were more abundan t a t  ab o u t 10 ° /o o .  They were 
ta k e n  a t  te m p e ra tu re s  ra n g in g  from 12 to  35°C b u t  were  most abundant 
a t  from 20 to  23°C. The l e n g th  ra n g e  o f  specim ens was from 18 to  
228 mm. Age c l a s s  0 sp o t  were s m a l le r  a t  low s a l i n i t i e s  and l a r g e r  
a t  h ig h e r  s a l i n i t i e s .  T h is  d id  n o t  h o ld  t r u e  fo r  Age C la ss  I  and I I  
s p o t .  T o ta l  l e n g th  in c r e a s e d  f o r  th e s e  f i s h e s  a t  d e c r e a s in g  s a l i n i t i e s .  
For exam ple, l a r g e s t  s p o ts  ta k e n  w i th  th e  s e in e  and t r a w l  from  s t a ­
t i o n s  0 -6  w ere  o f  th e  fo l lo w in g  l e n g th s :  175, 180, 185, 186, 194, 202, 
and 220 mm, r e s p e c t i v e l y .  The l a r g e s t  s p o t  ta k e n  a t  s t a t i o n  2, 4 ,  
and 6 w i th  th e  trammel n e t  were 185, 210 and 228 mm, r e s p e c t i v e l y .
Oddly, b o th  th e  l a r g e s t  and th e  s m a l l e s t  sp o t  ta k e n  were from s t a t i o n  
6 . T h is  u n u su a l  d i s t r i b u t i o n  i s  h a rd  to  e x p la i n .  I t  was a l s o  n o ted  
f o r  G u lf  menhaden and somewhat f o r  A t l a n t i c  c r o a k e r .  F a c to r s  o th e r
86
th a n  s a l i n i t y  p re fe re n c e  seem to  be In v o lv e d .  S u b t le  changes in  food 
h a b i t s  and food a v a i l a b i l i t y ,  bo ttom  p r e f e r e n c e ,  and e v o lu t io n a ry  
b e h a v io r  p a t t e r n s  may be im p l ic a te d .
Spot show a g e n e r a l  in c r e a s e  in  abundance from w est to  e a s t  a lo n g  
th e  n o r th e r n  G ulf o f  Mexico (N elson , 1969). I n  T exas , c ro a k e r  a r e  
much more abundan t th a n  s p o t  (G u n te r ,  1945) w h i le  i n  F l o r i d a ,  sp o t  
outnumber c ro a k e r  s u b s t a n t i a l l y  (G un ter  and H a l l ,  1965). I n  my s tu d y ,  
s p o t  were s l i g h t l y  more numerous th a n  c ro a k e r  (T ab le  8) .
Spot a r e  im p o r ta n t  i n  th e  i n d u s t r i a l  b o t to m f is h e ry  a lo n g  th e  
n o r th e r n  G u lf  C o as t .  Spot a r e  c l a s s i f i e d  as " t r a s h "  f i s h  and used  in  
p e t  food . Roithm ayr (1965) found t h a t  s p o t  com prised  13% o f  th e  t o t a l  
i n d u s t r i a l  c a tc h  e a s t  o f  th e  M i s s i s s i p p i  R iv e r ,  second on ly  to  c ro a k e r .  
L i n d a l l  e t  a l .  (1971) r e p o r t e d  t h a t  sp o t  were th e  t h i r d  most im p o r ta n t  
commercial f i s h  i n  th e  L o u is ia n a  la n d in g s  b eh ind  G u lf  menhaden and 
A t l a n t i c  c r o a k e r .  Dunham (1972) r e p o r t e d  t h a t  s p o t  com prised  5.3% by 
w e ig h t  o f  th e  i n d u s t r i a l  b o t to m f is h  landed  i n  L o u is ia n a .
M icropogon u n d u la tu s  - The A t l a n t i c  c ro a k e r  was f o u r th  in  abun­
dance r e p r e s e n t i n g  5.5% o f  th e  t o t a l  number and f i f t h  in  biom ass w i th  
6.1% o f  th e  t o t a l  w e ig h t .  A t o t a l  o f  5 ,300  were cau g h t (T ab le  8) ,
4 ,996  w i th  th e  t r a w l ,  282 w i th  th e  s e in e  and 22 w i th  th e  trammel n e t .  
C roakers  w ere  t a k e n  on ev e ry  sam pling  t r i p  and a t  a l l  s t a t i o n s .
The peak  i n  s e a s o n a l  abundance was i n  A p r i l  w h i le  b iom ass was
h i g h e s t  i n  May ( .7 1  g /m ^ ) . Abundance was low est i n  O ctober (b e fo re
2
r e c r u i tm e n t  began) and b iom ass a t  a minimum in  November ( .0 1  g/m ) .  
F ig u re  29 r e p r e s e n t s  th e  s e a s o n a l  v a r i a t i o n  in  number, b iom ass and 
p ro d u c t io n  o f  th e  A t l a n t i c  c ro a k e r .  D e t a i l s  on c a l c u l a t i o n  o f  c ro a k e r
F ig u r e  29. S easo n a l  p ro d u c t io n ,  b iom ass  and number o f
M icropogon u n d u la tu s  t a k e n  w i th  combined g ear  
a t  a l l  s t a t i o n s ,  J u ly  1971 -  June 1972.
N u m b e r  of  M i c r o p o g o n  u n d u l a t u s  pe r  h e c t a r e  x 100
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p ro d u c t io n  w i l l  be d i s c u s s e d  in  a l a t e r  s e c t i o n .  The mean annual
2
biom ass o f  c ro a k e rs  was .21  g/m .
The c ro a k e r  spawns o f f s h o r e  from th e  bays n e a r  th e  t i d a l  p a s s e s  
(P e a rs o n ,  1929) from O ctober to  March w i th  a  peak i n  November. S u t tk u s  
(1954) n o ted  t h a t  spawning and r e c r u i tm e n t  i n  Lake P o n t c h a r t r a i n ,  
L o u i s ia n a ,  o c c u r re d  from O ctober to  J a n u a ry .  Herke (1971) r e p o r te d  
r e c r u i tm e n t  from O ctober to  May a t  Marsh I s l a n d ,  L o u i s ia n a .  In s h o re  
r e c r u i tm e n t  i n  my s tu d y  s t a r t e d  in  November and c o n t in u e d  u n t i l  A p r i l .  
P o s t l a r v a l  c r o a k e r s  were f i r s t  ta k e n  on November 4 ,  1971, a t  a le n g th  
o f  11 mm a t  s t a t i o n  2. Movement in s h o re  seemed to  occur i n  "waves" o r  
c o h o r t s .  These waves can  be fo l lo w ed  p a r t i a l l y  by r e f e r e n c e  to  changes 
i n  modal l e n g th  on le n g th  f req u en cy  h i s to g ra m s .  A f t e r  spend ing  6 t o  8 
months in  th e  e s t u a r y ,  o f f s h o r e  e m ig r a t io n  began  i n  May a t  a mean 
l e n g th  o f  89 mm and c o n t in u e d  u n t i l  November. C roaker p o p u la t io n s  
c o n t in u e d  to  d e c r e a s e  u n t i l  i n s h o r e  movement by p o s t l a r v a e  began  in  
November.
The c ro a k e r  i s  a e u r y h a l in e  s p e c ie s  and has  been  r e c o rd e d  from 
f r e s h w a te r  (N e lso n , 1969) to  h y p e r s a l in e  w a te r s  o f  75 ° /o o  (Simmons, 
1957). I  to o k  specim ens i n  s a l i n i t i e s  from 0 .2  to  35 ° /o o  and tem­
p e r a t u r e s  from  12 to  35°C. They were most abundan t a t  s t a t i o n  6 
where s a l i n i t i e s  averaged  8 ° /o o  and te m p e ra tu re s  ranged  from 18-26°C. 
T h i r t y - s i x  p e r c e n t  o f  a l l  c ro a k e r s  were  ta k e n  a t  t h i s  s t a t i o n .
C ro ak ers  w ere  ta k e n  r a n g in g  from  11 t o  241 mm. From November to  
F e b ru a ry ,  on ly  Age C la s s  0 c ro a k e r s  ( l e s s  th a n  150 mm) w ere  ta k e n  in  
th e  b ay . A p p a re n t ly  low w a te r  te m p e ra tu re s  drove o ld e r  f i s h  ou t i n to  
th e  G u lf .  A number o f  w orkers  have n o te d  t h a t  j u v e n i l e  c ro a k e rs  can
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t o l e r a t e  lower te m p e ra tu re s  th a n  th e  a d u l t s  ( e . g .  G u n te r ,  1945). 
C roakers  In  Age C la s s e s  I  and I I  w ere  t a k e n  on ly  from F eb ru a ry  to  
November.
T here  ap p ea rs  to  be  a  r e l a t i o n  betw een s i z e  and s a l i n i t y  f o r  Age 
C lass  0 c r o a k e r s  b u t  l i t t l e  r e l a t i o n  f o r  o ld e r  i n d i v i d u a l s .  Age C la ss  
0 c ro a k e r s  move i n t o  low s a l i n i t y  m arshes  a s  th e y  a r e  r e c r u i t e d  from 
o f f s h o r e .  As growth in c r e a s e s  th e y  a p p a r e n t ly  move down th e  bay to  
h ig h e r  s a l i n i t i e s .  T h is  s i z e  g r a d a t io n  i s  p a r t i c u l a r l y  n o t i c e a b l e  
a f t e r  May when e m ig r a t io n  h a s  begun and th e  l a r g e r  i n d i v i d u a l s  o f  
each  s i z e  group a r e  m ig r a t in g  o f f s h o r e .  Through age and grow th a n a l ­
y s i s  ( r e p o r t e d  i n  a  l a t e r  s e c t i o n ) , i t  was d e te rm in ed  t h a t  on ly  29 o f 
5 ,300 c r o a k e r s  w ere  one y e a r  o r  o l d e r .  Y o u n g -o f - th e -y e a r  c ro a k e rs  
moved o f f s h o r e  from May th ro u g h  th e  w in t e r  m onths . W allace  (1941) 
no ted  t h a t  1 y e a r  o ld  f i s h  r e t u r n  to  in s h o re  w a te r s  in  th e  s p r in g  and 
rem ain  u n t i l  th e y  app roach  m a tu r i t y  i n  l a t e  summer. My d a ta  s u p p o r ts  
W allace  (0 2 . c i t . )  i n  t h a t  Age C la s s  I  c ro a k e r s  were  ta k e n  i n  th e  bay 
on ly  from  F eb ru a ry  t o  November a f t e r  w hich th e y  a p p a r e n t ly  move o f f ­
sh o re .  Spawning o f  two y e a r  o ld  f i s h  o c cu rs  a f t e r  t h i s  o f f s h o re  move­
ment (G u n te r ,  1945). A v a u lt  e t  a l .  (1969) and H erke (1971) r e p o r t  
spawning a t  one y e a r  o f  ag e .  A v a u l t ' s  d a t a  was b ased  on grow th in  
managed ponds w hich may n o t  be i n d i c a t i v e  o f  n a t u r a l  c o n d i t i o n s .  I  
f e e l  Herke o v e re s t im a te d  growth r a t e s  and what he  c a l l e d  one y e a r  o ld  
f i s h  w ere  a c t u a l l y  two y e a r s  o ld .  Age C la s s  I  c ro a k e rs  were tak en  
i n  a l l  s a l i n i t i e s  and showed l i t t l e  r e l a t i o n  to  s a l i n i t y .  I f  such a 
r e l a t i o n s h i p  does  e x i s t ,  i t  seems to  be a  p r e f e r e n c e  f o r  lower s a l i n i ­
t i e s .  The l a r g e s t  c ro a k e r s  t a k e n  in  t h i s  s tu d y  were from s t a t i o n  6
where low est s a l i n i t y  o c c u r re d .  P a rk e r  (1971) observed  t h a t  c ro a k e rs  
l a r g e r  th a n  130 mm i n  G a lv e s to n  Bay were more abundant in  lower 
s a l i n i t i e s .  As p r e v io u s ly  m en tio n ed , th e  s i z e  d i s t r i b u t i o n  o f  f i s h e s  
i n  e s t u a r i e s  i s  a f f e c t e d  by a t  l e a s t  s e v e r a l  i n t e r a c t i n g  f a c t o r s .  No 
one f a c t o r  can  be a s s ig n e d  a s  th e  c a u s a t iv e  one. Herke (1971) s t a t e d  
t h a t  d i s t r i b u t i o n  and e m ig r a t io n  were caused  by a c o m b in a tio n  of 
f a c t o r s ,  none o f  w hich were dom inan t.  The f a c t  t h a t  t h e r e  i s  a 
c o rre sp o n d en ce  betw een  i n c r e a s i n g  s i z e  and in c r e a s i n g  s a l i n i t y  
does n o t  n e c e s s a r i l y  imply t h a t  s a l i n i t y  i s  th e  s o le  g o v e rn in g  
f a c t o r .  I  f e e l  t h a t  t h i s  r e l a t i o n  betw een s i z e  and s a l i n i t y  i s  more 
o f  a  c o in c id e n c e  th a n  a  cause  and e f f e c t  r e l a t i o n s h i p .  Most e s t u a r i n e  
and e s tu a r in e - d e p e n d e n t  f i s h e s  p o s s e s s  a  d e g re e  o f  e u r y h a l i n i t y  which 
a l lo w s  them to  s u r v iv e  over a  w ide  ran g e  o f  s a l i n i t y .  E v o lu t io n a r y  
b e h a v io r  p a t t e r n s  have dev e lo p ed  i n  th e  l i f e  h i s t o r y  o f  th e s e  f i s h e s  
i n  w hich th e y  move G ulfward from  th e  low s a l i n i t y  n u r s e ry  grounds as 
th e y  grow and m a tu re .  The f a c t  t h a t  t h e r e  i s  an a p p a r e n t  r e l a t i o n s h i p  
to  s a l i n i t y  f o r  Age C la s s  0 c r o a k e r s  b u t  l i t t l e  o r  none f o r  Age C la s s  
I  and I I  c r o a k e r s  le a d s  me t o  b e l i e v e  t h a t  th e  s i z e - s a l i n i t y  r e l a t i o n ­
s h ip  e x i s t s  on ly  when young c r o a k e r s  a re  e m ig ra t in g  down th e  e s tu a r y  
p r i o r  t o  t h e i r  f i r s t  spawning. T here  a r e  o f  co u rse  o p t im a l  s a l i n i t i e s  
a t  w hich b e s t  grow th and s u r v i v a l  occur b u t  s a l i n i t y  i n  i t s e l f  i s  
p ro b a b ly  n o t  th e  o n ly  cau se  o f  th e  s i z e  g r a d a t io n  o f  many e s t u a r i n e  
f i s h e s .
The c ro a k e r  i s  second on ly  to  G u lf  menhaden in  te rm s  o f  commer­
c i a l  im p o r tan c e .  I t  com prises  56% o f  th e  commercial b o t to m f is h  l a n d ­
in g s  in  th e  G u lf  e a s t  o f  th e  mouth of th e  M i s s i s s i p p i  R iv e r  (R oithm ayr,
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1965). L i n d a l l  et: a l .  (1971) r e p o r t e d  an  av e rag e  y e a r ly  h a r v e s t  o f
2 3 .7  m i l l i o n  pounds i n  L o u is ia n a  from w hich  4 .9  m i l l i o n  pounds came
from B a r a t a r i a  Bay. A t l a n t i c  c ro a k e r s  a r e  o f  c o n s id e r a b le  im portance
a s  a  s p o r t  f i s h  and a r e  ta k e n  i n  l a r g e  numbers by f ish e rm e n  a lo n g  th e
e n t i r e  L o u is ia n a  c o a s t .
A r iu s  f e l i s  -  The sea  c a t f i s h  was f i r s t  i n  term s o f  f i s h  w e ig h t
(14.0% o f  th e  t o t a l )  b u t  s i x t h  n u m e r ic a l ly  (2.2% o f  th e  t o t a l ) .  T here
were 2,169 c a u g h t ,  1 ,149 w i th  th e  t r a w l ,  932 w i th  th e  s e i n e ,  and 88
2w ith  th e  trammel n e t .  Biomass was h i g h e s t  in  August ( .7 9  g/m ) and
2
A p r i l  ( .7 8  g/m ) and low est in  F e b ru a ry  when no se a  c a t f i s h  were ta k e n  
(F ig u re  3 0 ) .  The mean b iom ass was .63  g/m . Sea c a t f i s h  w ere ta k e n  
ev e ry  month e x c e p t  F eb ru a ry  b u t  s e a s o n a l  abundance was h ig h e s t  in  
A ugust w hich i s  n e a r  t h e  end o f  th e  spawning sea s o n .  Numbers and b i o ­
mass d e c re a se d  r a p i d l y  th ro u g h  th e  f a l l  a s  s e a  c a t f i s h  moved o f f s h o re  
f o r  o v e r w in te r in g .  In s h o re  movement began  a g a in  in  l a t e  F eb ruary  
r e a c h in g  a  s p r in g  peak in  A p r i l  and May.
Spawning o ccu rs  b o th  in s h o re  and o f f s h o r e  from May to  Sep tem ber. 
Ward (1957) r e p o r t e d  eggb rood ing  m ales  in  B i l o x i  Bay, M i s s i s s i p p i ,  
from May to  A ugust .  I  n o te d  m ales  c a r r y in g  eggs a t  s t a t i o n  5 in  J u l y .  
The sea  c a t f i s h  i s  v e ry  r e s p o n s iv e  t o  s e a s o n a l  te m p e ra tu re  changes 
and i s  most ab u n d an t i n  th e  summer months when te m p e ra tu re s  a re  h i g h e s t  
(F ig u re  3 0 ) .  O ffsh o re  movement i s  i n i t i a t e d  w i th  th e  f i r s t  coo l 
te m p e ra tu re s  i n  Septem ber and can  be seen  c l e a r l y  i n  F ig u re  30.
A lthough  ta k e n  i n  s a l i n i t i e s  from 4-32  ° /o o  and te m p e ra tu re s  
from 15-35°C, s e a  c a t f i s h  w ere most common in  medium t o  h ig h  s a l i n i ­
t i e s  and a t  te m p e ra tu re s  from  28-30°C. They w ere  ta k en  a t  a l l  s t a t i o n s  
b u t  abundance was g r e a t e s t  a t  s t a t i o n  3 where s a l i n i t i e s  averaged
F ig u r e  30. S e a so n a l  biom ass and number o f  A r iu s  f e l i s  ta k e n  
w i th  combined g e a r  a t  a l l  s t a t i o n s ,  March 1971 - 
June 1972.
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19 ° /o o .  F o r ty - tw o  p e rc e n t  o f  a l l  s e a  c a t f i s h  ta k e n  were cau g h t  a t  
t h i s  s t a t i o n .  Numbers d e c rea se d  r a p i d l y  a t  s a l i n i t i e s  below 15 ° /o o  
and on ly  13 sea  c a t f i s h  were ta k e n  a t  s t a t i o n  6 .
Sea c a t f i s h  ra n g in g  from 12 t o  452 mm were t a k e n .  A la r g e  male 
was ta k en  a t  s t a t i o n  5 in  J u ly  b e a r in g  young sea  c a t f i s h  s t i l l  i n  th e  
y o lk  sa c  s t a g e .  The s m a l l e s t  o f  t h e s e  la r v a e  was 12 mm. Both th e  
s m a l l e s t  and l a r g e s t  sea  c a t f i s h  were ta k e n  a t  s t a t i o n  5 . No r e l a t i o n  
betw een s i z e  and s a l i n i t y  was e v id e n t .
A lthough  a  common e s t u a r i n e  dependen t f i s h ,  th e  se a  c a t f i s h  i s  
g e n e r a l ly  r e g a rd e d  a s  a  " t r a s h "  f i s h  and h a s  l i t t l e  s p o r t  f i s h e r y  
v a lu e .  Commonly c a l l e d  th e  " h a rd h e a d ,"  i t  i s  one o f  th o s e  f i s h  gen­
e r a l l y  c l a s s i f i e d  by f ish e rm e n  a s  " u s e l e s s . "  I t  s e r v e s ,  however, an 
im p o r ta n t  r o l e  a s  a  scav e n g e r  i n  th e  e s t u a r i n e  eco sy s tem . Dunham 
(1972) r e p o r t e d  t h a t  th e  se a  c a t f i s h  com prised  3.4% o f  th e  t o t a l  w e ig h t  
o f  th e  i n d u s t r i a l  b o t to m f is h  la n d in g s  i n  L o u is ia n a .
B iom ass, Abundance and D i s t r i b u t i o n  o f  L ess  Abundant and Rare S p e c ie s
The o th e r  95 s p e c ie s  ta k e n  i n  t h i s  s tu d y  com prised  17% o f  th e  
t o t a l  number and 59% o f  t h e  t o t a l  w e ig h t  o f  f i s h  c a u g h t .  S easo n a l  
b iom ass and abundaftce o f  27 s p e c ie s  i s  p r e s e n te d  in  T ab le  7. At l e a s t  
75 specim ens o f  each  o f  th e s e  s p e c ie s  were ta k e n .  For f i s h e s  ta k e n  
fewer th a n  75 t im e s ,  d i s t r i b u t i o n  d a t a  became s p o t ty  and i t  was d i f f i ­
c u l t  to  draw any c o n c lu s io n s  c o n ce rn in g  s e a s o n a l  t r e n d s .  Twenty-two 
s p e c ie s  w ere  ta k e n  on ly  once and two o f  th e s e  a r e  new re c o rd s  f o r  
L o u is ia n a .  E r o t e l i s  smaragdus c i v i t a tu m  and G u n te r ic h th y s  lo n R ip e n is  
were p r e v io u s ly  u n reco rd ed  from L o u is ia n a  (Wagner, 1971).
Table 8
T o ta l  Number and Biomass, Length Range, Maximum and Minimum S a l i n i t i e s  
and T em pera tu res ,  L o ca t io n  and Method o f  C apture  o f  A l l  S p ec ies  
Taken i n  th e  Caminada Bay Area March 1971 -  June 1972
T o ta l T o t a l Mean
S p ec ies Number Weight
( 8 )
Bioma!
g/m
Anchoa m it  ch i  H i 52633 34201.4 .29
B re v o o r t i a  p a tro n u s 14782 23012.9 .15
Leiostom us x an th u ru s 5786 20404.7 .28
Micropogon u n d u la tu s 5300 22949.2 .21
Membras m a r t in i c a 4514 20814.9 1.07
A riu s  f e l i s 2169 52539.2 .63
Chloroscombrus c h ry su ru s 1538 4650.3 .53
Anchoa h e p se tu s 1528 2382.7 .11
Bagre m arinus 1011 8166.6 .62
B a i r d i e l l a  c h ry su ra 899 31206.9 .88
M enid ia  b e r v l l i n a 836 2374.1 .10
Fundulus g ra n d is 545 1428.2 .47
Cvnoscion a r e n a r iu s 493 * 1779.6 .04
Opisthonema oglinum 372 920.9 .05
Sphoero ides  parvus 331 1335.9 .03
C h ae to d rp te ru s  f a b e r 311 3903.5 .14
A losa  c h r v s o c h lo r i s 276 1053.5 .09
C i th a r i c h th y s  s p i l o p t e r u s 248 759.5 .02
Fundulus s i m i l i s 202 734.0 .19
M ugil cep h a lu s 181 18320.9 .38
T r ic h iu r u s  l e p tu r u s 158 2205.1 .08
Symphurus p la g iu s a 150 919.3 .03
G o b io n e llu s  boleosoma 106 54 .5 .004
Length S a l i n i t y Tem perature 3 b
Range Range Range S t a t i o n Gear
(mm) ° /o o °C
16-92 .2 -3 4 12-35 0 -6 T,S
22-261 .2 -31 12-35 0 - 6 T,S,TN
18-228 1 .5 -3 1 12-35 0 -6 T,S,TN
11-241 .2 -34 12-35 0 - 6 T,S,TN
40-111 6-32 15-31 0 , 1 ,3 ,5 S
12-452 4-32 15-35 0 -6 T,S,TN
20-89 18-31 27-31 0-3 T,S
37-108 7-31 16-31 0 . 6 T,S
69-186 1-28 25-31 0 , 2 , 3 , 5 ,6 T,S
31-189 1-28 12.5-31 0 -6 T,S
42-102 3 .5 -3 2 12.5-35 0 -3 ,5 S
47-163 15-26 18-35 1 ,2 S
25-164 1-28 15-35 1-6 T,S
61-123 20-31 26-31 0 ,1 ,5 T,S
17-101 6-32 15-31 0-5 T,S
12-98 4-34 16-31 0-5 T,S,TN
39-366 4-31 12-31 0 , 1 ,3 ,5 T,S
19-119 4-32 14-35 0 -6 T,S
55-117 15-26 18-31 0-3 S
22-350 1 .5 -3 2 15-35 0 -6 T,S,TN
100-485 4-28 16-29 1-6 T,S
19-131 4-28 12-35 1-5 T,S
23-62 8-26 12-25 1 , 2 , 3 , 5 , 6 T,S
vO■p«
Table 8 (continued)
T o ta l T o ta l Mean
S p ec ies Number Weight Biomass
(g) g/m2
M e n t ic i r rh u s  am ericanus 104 3141.8 .17
Anchoa l y o le p i s 103 132.1 .09
Larimus f a s c i a t u s 84 171.2 .03
Cvnoscion neb u lo su s 76 8357.0 .24
Laeodon rhomboides 73 1801.1 .09
S t r o n e v lu r a  m arina 64 1231.6 .16
P e D ri lu s  a l e p id o tu s 60 1047.5 .11
Fundulus c o n f lu e n tu s 57 2 2 .8 .10
F a r a l i c h th y s  le th o s t ig m a 50 4600.7 .26
A ch iru s  l i n e a t u s 44 130.1 .01
P o e c i l i a  l a t i p i n n a 41 10 .1 .05
E tro p u s  c r o s s o tu s 41 228.6 .02
Synodus f o e te n s 39 602.3 .04
T ra c h in o tu s  c a r o l in u s 30 199.3 .04
A rchosargus  p ro b a to c ep h a lu s  25 18464.3 1 .11
P r io n o tu s  t r i b u l u s 24 113.4 .009
M icrogobius  t h a l a s s i n u s 23 24.3 .002
P o ly d a c ty lu s  octonemus 22 516.5 .07
Caranx l a t u s 22 15.9 .002
Caranx h ip p o s 20 653.8 .07
O l i g o p l i t e s  s au ru s 20 108.9 .05
P e p r i l u s  b u r t i 19 7 .5 .002
Pogonias crom is 17 647.3 .30
S ciaenops  o c e l l a t a 15 4080.7 .80
Scomberomorus m acu la tu s 14 66.7 .02
Dorosoma p e ten en se 14 213.0 .03
G o b io n e llu s  h a s t a t u s 13 144.6 .02
E lops  sau ru s 13 1610.8 .10
Gobi'osoma b o s c i 12 7 .1 .0009
M ugil curema 11 117.1 .05
Cvorinodon v a r i e g a tu s 10 8 . 6 .01
Length Salinity Temperature
Range Range Range Station3 G e a r ^
(mm) °/oo °C
40-300 8-32 15-35 0-4 T,S,TN
47-85 25-32 28-31 0 S
28-115 25-32 28-31 0 S
64-434 .2 -32 12 .5 -31 0 - 6 T,S,TN
31-175 4-28 17-35 0-5 T,S,TN
165-420 10 .5 -31 23-31 0 -3 ,5 S
25-242 8-31 21-31 0 , 1 , 3 - T,S,TN
23-40 19.5 24 2 A ntim ycin
20-400 1 .5 -2 6 14-35 0 -3 ,5  6 T,S,TN
26-67 2-22 16-30 1 - 3 , 5 ,6 T,S
21-31 19.5 24 2 A ntim ycin
34-125 12-24 15-29 .5 1-4 T,S
32-251 9-26 16-35 0-4 T,S
27-129 20-32 22 .5 -31 0 , 1 S
27-528 1 .5 -3 1 18-31 1-6 T,S,TN
18-173 10-26 15-29 1-5 T,S,TN
21-46 12-23 17-28 .5 1 ,2 ,3 T,S
77-168 15-32 26-31 0 , 2 ,3 ,5 T,S
21-45 18-34 21 .5 -31 0 ,1 ,3 T,S
41-234 4-28 24-30 0 , 2-6 T,S,TN
25-132 15-25 23-28 0 S
17-50 8-22 12-21.5 3 T,S
184-283 1 .5 -1 5 .5 18 .8-21 6 T,TN
56-572 4-30 18-29 0 ,2 -5 S ,TN
31-100 10 .5 -31 24-31 0 ,1 ,5 S
113-165 15-22 17-30 2 ,5 S ,TN
50-194 15-28 18-35 1 ,2 T,S
146-330 4-25 21-30 0 , 4 , 5 ,6 S ,TN
22-47 . 2-22 13 .5-26 2-6 T,S
72-119 15-28 27-30 1 ,3 ,5 S
31-39 15 18 2 S
SCU1
T able 8 (continued)
T o t a l T o ta l Mean
S p ec ies Number Weight
(g)
Biomass
g/m2
D a sy a t is  s a b in a 8 11842.7 .24
Eucinostom us a rg e n teu s 7 27.7 .009
P a r a l i c h th y s  a l b i g u t t a 7 - - - -
H iru n d ic h th y s  r o n d e l e t i 6 0 .9 —
Opsanus b e t a 6 116.5 .04
S a r d i n e l l a  anchov ia 6 2 . 0 .001
Dorosoma cepedianum 5 653.7 .05
O phichthus gomesi 4 100 .1 .03
Hyporhampus u n i f a s c i a t u s 4 40 .0 .05
Pomatomus s a l t a t r i x 4 6 .7 .004
Vomer s e t a p in n i s 4 13.2 .005
G o b io n e llu s  s h u f e l d t i 4 2 . 6 .002
L e p is o s te u s  s p a tu l a 3 20550.0 .78
Gobiesox s trum osus 3 5 .8 .002
LeDODhidium g r a e l l s i 3 2 . 2 .003
L ucan ia  p a rv a 3 2 . 1 .003
C e n t r o p r i s t i s  p h i l a d e lp h ic a  3 6 . 8 .009
M e n t ic i r rh u s  l i t t o r a l i s 3 3 .3 .004
P r io n o tu s  ro s e u s 3 2 . 0 .002
Adenia x e n ic a 2 2 . 1 .003
Syngnathus lo u i s i a n a e 2 6 .3 .004
Syngnathus s c o v e l l i 2 2 .3 .002
L u tjan u s  s y n a g r is 2 1.5 .002
A stro sco p u s  y-graecum 2 67 .0 .04
R hizoprionodon  te r ra e n o v a e 1 149.2 .20
C arch a rh in u s  leu cas 1 3100.0 2 .34
L e p is o s te u s  p la ty s to m u s 1 2000 .0 1.51
I c t a l u r u s  c a tu s 1 620.7 .47
U rophycis  f lo r id a n u s 1 6 . 1 .007
Range
(mm)
Range o ,/oo
Range
°C
S t a t i o n 3 Gear^
415-1000 10-26 17-35 2 ,3 ,5 T,S,TN
36-113 16-24 16-29.5 1 ,2 T,S
40-61 8-15 .5 18.8 5 ,6 T
23-46 23 21 0 Dip n e t
84-141 15 .5-26 16-35 2 ,3 ,6 T,S
32-69 25-32 28-31 0 S
135-345 4-20 21-33 4 ,5 ,6 S,TN
251-353 12-26 28-35 2 .4 ,5 T
142-164 28 28 0 S
42-67 20 21 .5 -2 4 0 ,3 S
48-69 24-28 28-29 .5 0 ,3 T,S
35-46 10-12 19-22 2 ,3 T
789-1170 4 -1 3 .5 14-20 2 ,4  6 T,TN
38-56 4-32 27-31 0 , 1 .6 S ,TN
82-112 10-16 19-23 3 ,4 T
45-48 - - 2 S
50-65 26 26 1 S
30-60 - - — 0 S
35-45 19-28 18-22 1 T
30-32 15 18 2 S
143-234 18-20 24-27 .8 1 ,2 T
116 9 25 4 T
32-41 26 31 1 S
88-146 25 24-28 0 , 1 S
330 25 28 0 S
840 18 22 4 TN
754 4 30 6 TN
380 3 22.5 6 TN
93 10 19 3 T
v Co
T ab le  8 (c o n t in u e d )  
S p ec ie s
Total Total Mean
Number Weight Biomass
(g) g/m
G u n te r ic h th y s  lo n g ip e n is  1 .44
S e len e  vomer 1 5 .0
T ra c h in o tu s  f a l c a t u s  1 3 .4
Coryphaena e q u i s e tu s  1 .9
L u t jan u s  g r i s e u s  1 126.3
R achycen tron  canadum 1 1021.5
O r t h o p r i s t i s  c h ry s o p te r a  1 278.7
Sphyraena  guachancho 1 19.3
H ypsoblennius io n th u s  1 .22
E l e o t r i s  p i s o n i s  1 25 .1
E r o t e l i s  smaragdus 
c iv i t a tu m  1 8 . 9
G obio ides  b r o u s s o n n e t i  1 8 .0
Gobiosoma robustum  1 .5
E vorthodus  l v r i c u s  1 .4
P r io n o tu s  r u b io  1 .5
A n c v lo p se t ta  q u a d r o c e l l a t a  1 85 .9
T r in e c t e s  m acu la tu s  1 9 .0
T o ta l  97223 376119.7
cL e p is o s te u s  o c u la tu s  
C onerina  f l a v a  
H arengu la  p en saco lae  
P o r ic h th y s  p o ro s is s im u s  
H i s t r i o  h i s t r i p  
Gambusia a f f i n i s  
Syngnathus f l o r i d a e
.0005
.006
.10
.02
.03
.01
.01
.003
.0006
.001
.44
Length S a l i n i t y Tem perature h
Range Range Range S t a t i o n Gear
(mm) ° /o o °C
43 27 24 2 T
66 13 25 3 T
56 — - - 2 T
58 23 21 0 Dip n e t
212 18 28 4 TN
475 -- --- 0 Hook,
l i n e
250 - ~ -  — 0 Hook,
l i n e
158 22 29 3 T
24 • “ ~  — Sea G rant 
Camp
Hand
Captur<
129 19 18 1 T
127 19 18 1 T
144 21 27 2 T
27 17 25 2 Antimyc:
1 0 ’
s e in e
52 ** • Bayou
Thunder
37 18 22 4 T
172 — Lake
P a lo u rd e
32 '
Trawl
73 20 33 6 T
Table  8 (c o n t in u e d )  
L obotes s u r in am en s is
Eucinostomus gula 
Dormitator maculatus 
Microgobius gulosus 
Scomberamdrus cavalla 
Aluterus schoepfi
^ o t  a l l  specimens c o l l e c t e d  i n  t h i s  s tu d y  were from th e  r e g u la r  sam pling  s t a t i o n s .  Those from o th e r  
l o c a t io n s  i n  th e  Caminada Bay a re a  a re  l i s t e d  s p e c i f i c a l l y .
bThe th r e e  p rim ary  ty p e s  o f  gear used a re  a b b re v ia te d  as  fo l lo w s :  T - 16 ' t r a w l ;  S - 75 ' s e in e ,
TN - 300 ' t r a mmel  n e t .  O ther methods o f  c o l l e c t i n g  were used  q u a l i t a t i v e l y  and a re  n o te d .
cT h is  and th e  fo l lo w in g  12 s p e c ie s  were n o t  ta k e n  in  t h i s  s tu d y  b u t  a r e  known to  occur in  th e  a r e a  
a c c o rd in g  to  p re v io u s  s t u d i e s .
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Of th e  to p  27 s p e c i e s ,  b iom ass was h i g h e s t  f o r  6 s p e c ie s  in  th e  
s p r i n g ,  13 in  th e  summer, 3 in  th e  f a l l  and 5 in  th e  w i n t e r .  A l l  
s p e c ie s  w i th  h i g h e s t  b iom ass  in  th e  f a l l  and w in t e r  were e i t h e r  
e s t u a r i n e  o r  e s t u a r i n e  dep en d en t  f i s h e s .  The p r i m a r i l y  m arine  s p e c ie s  
were most common i n  th e  bay i n  th e  summer. A d u l ts  o f  th e s e  m arine  
f i s h e s  a r e  seldom  found i n s h o r e ,  b u t  j u v e n i l e s  were ta k e n  o c c a s io n a l l y  
in  th e  lower bay . Twenty-one s p e c ie s  o f  t h i s  c a te g o ry  were ta k e n  and 
a r e  l i s t e d  a s  fo l lo w s :  T r a c h in o tu s  c a r o l i n u s ,  T. f a l c a t u s ,  O l i g o p l i t e s  
s a u r u s , S e le n e  vomer, Scomberomorus m a c u la tu s , H iru n d ic h th y s  r o n d e l e t i , 
S a rd in e 1 1 a  a n c h o v ia , Opisthonem a o g lin u m , Hyporhampus u n i f a s c i a t u s , 
Pomatomus s a l t a t r i x , C e n t r o p r i s t i s  p h i l a d e l p h i c a , M e n t i c i r rh u s  
l i t t o r a l i s , Larim us f a s c i a t u s , O r t h o p r i s t i s  c h r y s o p t e r a , R achycen tron  
canadum, Lut.janus s y n a g r i s , Coryphaena e q u i s e t u s , A s t ro sc o p u s  y -g rae cu m , 
G u n te r ic h th y s  l o n g i p e n i s , Sphyraena  guachancho , and Anchoa l y o l e p i s .
A b r i e f  d i s c u s s io n  o f  th e  s p e c ie s  ta k e n  more th a n  75 t im es  f o l lo w s ,  
a r ra n g e d  i n  o rd e r  o f  d e c r e a s i n g  abundance.
Membras m a r t in i c a  - There  w ere 4 ,514  rough  s i l v e r s i d e s  ta k e n  from
n
40-111 mm w i th  a mean b iom ass  o f  1 .07 g/m . They were most abundan t 
from J u ly  to  November w i th  peak l e v e l s  o f  b iom ass o c c u r r in g  in  J u ly .
None were taken from December to March. Greatest abundance was at the 
more saline stations although a specimen was taken on one occasion in 
6 °/oo. Ripe specimens were noted in early April.
Chloroscotnbrus c h ry s u ru s  - A t o t a l  o f  1 ,538 A t l a n t i c  bumpers were 
ta k e n  from 20-89 mm h av in g  a mean biom ass o f  .53 g/m . They were ta k e n  
o n ly  in  th e  summer months and a t  th e  lower 4 s t a t i o n s  a t  s a l i n i t i e s  
ra n g in g  from 18 t o  31 ° / o o .  Biomass was h i g h e s t  i n  A ugust.
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Anchoa h e p s e tu s  -  T here  were 1 ,528 s t r i p e d  an ch o v ie s  ta k e n  ra n g in g
9
from 37 to  180 mm h a v in g  a  mean b iom ass o f  .11 g/m . Abundance and 
b iom ass were g r e a t e s t  In  J u ly  and specim ens were ta k e n  on ly  from May 
t o  November. There  w ere  specim ens c au g h t a t  a l l  s t a t i o n s  b u t  g r e a t e s t  
c o n c e n t r a t i o n s  o c c u r re d  a t  th e  lower 3 s t a t i o n s  In  h ig h e r  s a l i n i t i e s .
Bagre m arlnus  - T here  were 1 ,011 g a f f t o p s a l l  c a t f i s h  caugh t r a n g in g  
from  69-186 mm h a v in g  a  mean b iom ass  o f  .62 g/m . Abundance and b i o ­
mass were g r e a t e s t  in  June  w i th  specim ens ta k e n  from June t o  O c to b e r .  
A f t e r  O c to b e r ,  o f f s h o r e  movement o c c u r re d  and none were found In  in s h o re  
w a te r s  i n  th e  w in t e r  and s p r i n g .  G a f f to p s  w ere ta k e n  in  s a l i n i t i e s  
from 1 to  28 ° /o o  and a t  a l l  s t a t i o n s  e x c e p t  s t a t i o n  1. Abundance was 
h i g h e s t  however a t  s t a t i o n  3 w here s a l i n i t i e s  av e rag e d  19 ° /o o .  Spawn­
in g  o ccu rs  i n  th e  summer.
B a i r d i e l l a  c h r y s u r a  -  T here  were 899 s i l v e r  p e rc h  caugh t from 31-
2
189 mm h av in g  a  mean b iom ass o f  .8 8  g/m . A lthough  ta k e n  in  ev ery  month, 
s i l v e r  p e rch  were m ost ab u n d an t  i n  F eb ru a ry  a t  s t a t i o n  0. Biomass was 
a l s o  h i g h e s t  a t  t h i s  t im e .  The s i l v e r  p e rc h  ran k ed  t h i r d  i n  te rm s o f 
w e ig h t  w i th  8.3% o f  th e  t o t a l  b io m ass .  S i l v e r  p e rc h  were cau g h t a t  a l l  
s t a t i o n s  and a t  s a l i n i t i e s  from  1 to  28 ° /o o .  The s m a l l e s t  specim ens 
were ta k e n  d u r in g  May, J u n e ,  and J u ly  i n d i c a t i n g  an  A p r i l  to  June 
spawning p e r io d .
M enid ia  b e r y l l i n a  -  The t i d e w a t e r  s i l v e r s i d e  i s  a  r e s i d e n t  
e s t u a r i n e  f i s h  and was ta k e n  d u r in g  a l l  months o f  t h i s  s tu d y .  A t o t a l  
o f  836 were cau g h t r a n g in g  from 42-102 mm w i th  a  mean biom ass o f  .10 
g/m^. Abundance and b iom ass  was g r e a t e s t  i n  A p r i l  and lo w est  in  
December. T h is  f i s h  f r e q u e n t s  th e  sh a l lo w  v e g e ta te d  marsh s h o r e l in e
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and was never found f a r  from sh o re  in  d eep e r  w a te r .  I t  was tak en  a t  
a l l  s t a t i o n s  where th e  s e in e  was u sed ,  more s p e c i f i c a l l y  s t a t i o n s  0 ,
1, 2, 3 , and 5. The s e in e  was the  only  g ea r  e f f e c t i v e  f o r  i t .
Specimens were t a k e n  in  s a l i n i t i e s  from 3 .5  to  32 ° /o o .  The s m a l l e s t  
specim ens were ta k e n  from l a t e  A p r i l  t o  e a r l y  June i n d i c a t i n g  a l a t e  
s p r in g  spawning p e r io d .
Fundulus g ra n d is  - The G ulf k i l l i f i s h  i s  a l s o  a r e s i d e n t  e s t u a r i n e  
s p e c ie s  o c c u r r in g  most commonly in  sh a l lo w  marsh ponds and t i d a l  c r e e k s .  
A t o t a l  o f  545 were ta k e n ,  r a n g in g  from 47 to  163 mm w ith  a mean biom ass 
o f  .47 g/m^. The m a jo r i t y  o f  th e  specim ens (520) were ta k en  in  Jan u a ry  
a t  s t a t i o n  2 w i th  th e  bag s e in e .  A lthough  t h i s  f i s h  i s  v e ry  abundant 
in  th e  marsh pond h a b i t a t  i t  was n o t common i n  th e  t r a w l  o r  s e in e  
c a tc h e s  e x c e p t  d u r in g  the  above m en tioned  sam ple. A p p a re n t ly ,  co ld  
w a te r  te m p e ra tu re s  had  d r iv e n  th e s e  f i s h  ou t o f  th e  sh a l lo w  ponds i n to  
th e  d eep e r  and s l i g h t l y  warmer n e a r s h o re  a r e a  where th e y  were su sc e p -  
t a b l e  to  s e in e  c a p tu r e .  I  do n o t  f e e l  t h a t  th e s e  f i s h  a re  a c t u a l l y  
most abundant i n  J a n u a ry  a s  my d a t a  i n d i c a t e .  T h is  J an u a ry  peak was 
p ro b a b ly  due to  a com bina tion  o f  m e te o r o lo g ic a l  c o n d i t io n s  and sam pling  
b i a s .  Simpson and G unter (1956) r e p o r t  spawning in  O ctober w hich i s  
p ro b a b ly  when abundance i s  g r e a t e s t .  Specimens were ta k e n  s p o r a d i c a l l y  
in  March, May, and Ju n e .  In  an A ntim ycin  s tu d y  o f  O ctober 1971, an 
a d d i t i o n a l  118 G u lf  k i l l i f i s h  r a n g in g  from 28 to  73 mm were c o l l e c t e d  
i n  two sh a llo w  m arsh ponds. O ther th a n  t h a t ,  specim ens were ta k e n  on ly  
a t  s t a t i o n s  1 and 2 and i n  s a l i n i t i e s  from 15 t o  26 ° /o o .
Cynoscion a r e n a r i u s  -  There were 493 sand s e a t r o u t  ta k e n  ra n g in g
2
i n  s i z e  from 25 to  164 mm having  a mean b iom ass o f  .04 g/m . T h is
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s p e c ie s  was most abundan t in  th e  s p r in g  and summer m onths, moving o f f ­
sh o re  to  o v e rw in te r  a f t e r  c o ld e r  w e a th e r  in  November. Specimens w ere 
ta k e n  from e a r l y  A p r i l  t o  l a t e  November w i th  g r e a t e s t  abundance in  
May. S m a l le s t  specim ens were ta k en  in  J u ly  and September i n d i c a t i n g  
summer spawning. Biomass was h i g h e s t  in  May and Ju n e .  I n d i v i d u a l s  
were  caugh t a t  s t a t i o n s  1-6  and in  s a l i n i t i e s  from 1 to  28 ° /o o .
Opisthonema og linum  - A t o t a l  o f  372 A t l a n t i c  th r e a d  h e r r i n g  were 
ta k e n  ra n g in g  from 61 t o  123 mm w i th  a mean biom ass of .05 g/m .
N ear ly  a l l  th e  specim ens w ere cau g h t  i n  J u ly  when 367 were ta k e n  on 
th e  beach  a t  s t a t i o n  0 w i th  the  bag  s e i n e .  Three f i s h  were c au g h t in  
May a t  s t a t i o n  5 and 1 in  August a t  s t a t i o n  0 . T h is  f i s h  i s  a p p a r e n t ly  
p r im a r i l y  an o f f s h o r e  s p e c ie s  moving in s h o re  o n ly  in  th e  summer m onths. 
None were ta k e n  from Septem ber t o  A p r i l .  Specimens were ta k e n  in  a  
s a l i n i t y  ran g e  o f  20 t o  31 ° /o o .
S p h o e ro id es  pa rvus  - A t o t a l  o f  331 l e a s t  p u f f e r s  w ere  ta k e n  
r a n g in g  from 17 to  101 mm w i th  a mean biom ass o f  .03  g/m . A f a i r l y  
u n ifo rm  abundance o c c u r re d  from June to  November w i th  m inor v a r i a t i o n s  
i n  numbers c a u g h t .  Abundance and b iom ass  were s l i g h t l y  h ig h e r  in  
O c tober and November a f t e r  w hich numbers dropped r a p i d l y  a s  f i s h  moved 
o f f s h o r e .  Sm all specim ens ( l e s s  th a n  25 mm) w ere  ta k e n  from A p r i l  t o  
J u ly  i n d i c a t i n g  a  s p r in g  to  e a r l y  summer spawning p e r io d .  I n d i v i d u a l s  
were  caught a t  s t a t i o n s  0-5  i n  s a l i n i t i e s  from 6 to  32 ° /o o .
C h a e to d ip te ru s  f a b e r  - There w ere 311 A t l a n t i c  s p a d e f i s h  c a u g h t ,
2
r a n g in g  from 12 t o  98 mm w i th  a  mean biom ass o f  .14 g/m . T h is  f i s h  
was most abundan t in  th e  bay in  th e  summer and e a r l y  f a l l  and was 
co m p le te ly  a b s e n t  from December t o  e a r l y  Ju n e .  Biomass was h i g h e s t  in
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O ctober p r i o r  t o  o f f s h o r e  movement. I  to o k  o n ly  j u v e n i l e s  o f  t h i s  
s p e c ie s  In  th e  b a y .  A d u l ts  r a r e l y  move In sh o re  b u t  a r e  common o f f ­
sh o re  around th e  o i l  p la t f o r m s  (p e r s o n a l  o b s e r v a t i o n ) .  The s m a l l e s t  
specimens w ere ta k e n  i n  June and J u l y  i n d i c a t i n g  a  l a t e  s p r in g  spawn­
in g  p e r io d .  They were c o l l e c t e d  a t  s t a t i o n s  0 -5  and s a l i n i t i e s  from 
4 to  34 ° /o o  b u t  were more abundan t a t  th e  h ig h e r  s a l i n i t i e s  i n  th e  
lower bay.
A losa  c h r y s o c h l o r i s  -  There  were 276 s k ip j a c k  h e r r i n g  ta k e n  r a n g ­
in g  from 39 t o  366 mm w i th  a  mean b iom ass o f  .09  g/m^. T h is  f i s h  i s  one 
o f  th e  few sem i-anadrom ous s p e c ie s  ta k e n  in  th e  G ulf r e g io n .  S k ip ja c k  
h e r r i n g  m ig r a te  up l a r g e  f r e s h w a te r  r i v e r s  in  t h e  s p r in g  to  spawn and 
j u v e n i l e s  r e t u r n  to  e s t u a r i n e  w a te r s  to  m a tu re .  Abundance and b iom ass 
was g r e a t e s t  i n  J u l y  when 242 j u v e n i l e s  (41 to  71 mm) were ta k e n  a t  
s t a t i o n  0 . The l a r g e s t  specimen. (366 mm) was ta k e n  i n  F eb ru a ry  a t  
s t a t i o n  0 . T h is  s p e c ie s  was c a p tu re d  a t  s t a t i o n s  0 , 1, 3 ,  and 5 and 
i n  s a l i n i t i e s  from  4 t o  31 ° /o o .
C i t h a r i c h t h y s  s p i l o p t e r u s  -  There  were 248 bay w h i f f s  ta k e n  
ra n g in g  from 19 t o  119 mm w i th  a mean biom ass o f  .02 g/m^. T h is  f i s h  
was w id e ly  d i s t r i b u t e d  th ro u g h o u t  th e  s tu d y  a r e a  and was ta k e n  d u r in g  
e v e ry  month o f  th e  y e a r .  Abundance and biom ass was g r e a t e s t  i n  Ju n e .
I t  was ta k e n  a t  a l l  s t a t i o n s  and i n  s a l i n i t i e s  from 4 to  32 ° /o o .  The 
s m a l l e s t  specim ens w ere ta k e n  from November t o  Jan u a ry  i n d i c a t i n g  th e  
s p e c ie s  i s  p ro b a b ly  a  f a l l  spawner.
Fundulus  s i m i l i s  - T here  were 202 longnose  k i l l i f i s h  cau g h t  ra n g in g  
from 55 t o  117 mm w i th  a  mean b iom ass o f  .19 g/m^. T h is  i s  an e s t u a r i n e  
s p e c ie s  found in  sh a llo w s  a lo n g  marshy s h o r e l i n e s  u s u a l l y  i n  h igh  
s a l i n i t i e s .  I  to o k  specim ens a t  s t a t i o n s  0-3  and In  s a l i n i t i e s  from
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15 t o  26 ° /o o .  I t  seems t o  p r e f e r  a  sandy s u b s t r a t e  and I s  common on 
sh a l lo w  p r o t e c t e d  sandy b e a c h e s .  As was th e  case  fo r  Fundu lus  g r a n d I s . 
most o f  th e  specim ens were ta k e n  i n  Jan u a ry  a t  s t a t i o n  2 when low 
w a te r  te m p e ra tu re s  had d r iv e n  th e  f i s h  to  d eep e r  w a te r s .  Simpson 
and G unter (1956) r e p o r t  J u ly  spawning f o r  longnose k i l l i f i s h  in  
T e x a s .  Due to  th e  n a tu r e  o f  t h i s  f i s h ' s  p r e f e r r e d  h a b i t a t ,  i t s  t r u e  
abundance was n o t  e v id e n t  from my sam pling .
Mug11 cep h a lu s  - A t o t a l  o f  181 s t r i p e d  m u l le t  w ere  ta k e n  ra n g in g  
from 22 t o  350 mm w ith  a  mean b iom ass  o f .3 8  g/m^. T h is  s p e c ie s  i s  
among th e  most abundan t f i s h e s  on th e  sh a llo w  bay f l a t s  b u t  my d a ta  
do n o t  r e p r e s e n t  i t s  t r u e  abundance because  o f  th e  s t r i p e d  m u l l e t ' s  
a d e p tn e s s  i n  a v o id in g  c a p tu r e .  T h is  f i s h  became more s u s c e p t i b l e  to  
c a p tu r e  d u r in g  th e  c o ld e r  months when i t  was more l e t h a r g i c  and was 
c o n c e n t r a t e d  i n  d e ep e r  bayous and c h a n n e ls .  Abundance was g r e a t e s t  in  
June  and biom ass was g r e a t e s t  in  J an u a ry  a l th o u g h  the  f i s h  was ta k en  
e v e ry  month ex ce p t  F e b ru a ry .  S t r i p e d  m u l le t  w ere  c a p tu re d  a t  a l l  
s t a t i o n s  and i n  s a l i n i t i e s  from 1 .5  to  32 ° / o o .  A rnold and Thompson 
(1958) r e p o r t e d  November spawning o f  s t r i p e d  m u l le t  s l i g h t l y  o f f s h o r e  
i n  th e  G u lf  o f  Mexico. I  c o l l e c t e d  p o s t l a r v a l  m u l le t  a t  a l e n g th  o f  
22 mm on th e  G u lf  beach  in  l a t e  November.
T r ic h l u r u s  l e p tu r u s  -  There  were 158 A t l a n t i c  c u l a s s f i s h  ta k en  
r a n g in g  from  100 to  485 mm w i th  a  mean biom ass o f  .08 g/m^. T h is  f i s h  
was p r e s e n t  in s h o re  from F eb ru a ry  t o  November w i th  peak abundance and 
b iom ass i n  A p r i l .  I t  was ta k e n  a t  s t a t i o n s  1-6 and i n  s a l i n i t i e s  from 
4 t o  28 ° / o o .  G unter (1938) r e p o r t e d  a  summer peak  o f  A t l a n t i c  c u t ­
l a s s  f i s h  i n  B a r a t a r i a  Bay.
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Symphurus p la g iu s a  -  There  were 150 b la c k c h e e k  to n g u e f i s h  ta k e n  
r a n g in g  from 19 to  131 mm w i th  a  mean b iom ass  o f  .03 g/m . B lackcheek  
t o n g u e f l s h  were c au g h t e v e ry  month o f  th e  sam pling  p e r io d  b u t  I t s  
abundance and b iom ass  was h ig h e s t  In  November. The s m a l l e s t  specim en 
was ta k e n  In  November so I t  I s  a p p a r e n t ly  a f a l l  spaw ner. I n d iv i d u a l s  
w ere  cau g h t a t  s t a t i o n s  1-5 and i n  s a l i n i t i e s  from 4 to  28 ° /o o .
G o b lo n e l lu s  boleosom a -  There w ere 106 d a r t e r  g o b ie s  c au g h t  ra n g in g  
from  23 t o  62 mm w i th  a  mean b iom ass o f  .004 g/m . T h is  sm a l l  e s t u a r i n e  
f i s h  was most common over sh a llow  muddy bo ttom s a t  s a l i n i t i e s  from 8 to  
26 ° /o o .  D a r te r  b o g ie s  w ere  ta k en  a t  s t a t i o n s  1 -6 .  Peak abundance and 
biom ass o c c u r re d  in  J a n u a ry .  Oddly, t h i s  f i s h  was ta k e n  on ly  from 
November to  e a r l y  May and was n o t  c o l l e c t e d  i n  th e  warmer summer m onths. 
The d a r t e r  goby was th e  m ost abundan t s p e c i e s  o f  th e  fa m ily  G obiidae  
w hich  was r e p r e s e n te d  i n  t h i s  s tu d y  by n in e  s p e c i e s ,  a l l  o f  w hich a r e  
e s t u a r i n e .
M e n t i c i r r h u s  am ericanus  -  There  w ere  104 s o u th e r n  k i n g f i s h  ta k e n
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r a n g in g  from 40 t o  300 mm w i th  a  mean b iom ass  o f  .17 g/m . Specimens 
w ere  caugh t s p o r a d i c a l l y  th ro u g h  th e  sam pling  p e r io d  w i th  peak abundance 
and biom ass i n  May. S o u th e rn  k in g f i s h  were c o l l e c t e d  a t  s t a t i o n s  0 -4  
and i n  s a l i n i t i e s  from 8 t o  32 ° /o o .  The s m a l l e s t  specim ens were ta k en  
i n  May and J u ly  so i t  i s  a p p a r e n t ly  a  s p r in g  spaw ner.
Anchoa l y o l e p i s  - T here  were 103 dusky a n ch o v ie s  t a k e n  ra n g in g
2
from  47 to  85 mm w i th  a  mean biom ass o f  .09 g/m . T h is  f i s h  i s  found 
p r im a r i ly  o f f s h o r e  b u t  was ta k e n  on th e  sam pling  t r i p s  i n  May and June 
on th e  G u lf  b e ach . No o t h e r  specim ens d u r in g  th e  e n t i r e  s tu d y  were 
c o l l e c t e d .  Specimens w ere  ta k e n  a t  s a l i n i t i e s  from 25 to  32 ° /o o .
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Larimus f a s c l a t u s  -  There  were 84 banded drum ta k e n  ra n g in g  from
2
28 to  115 mm w i th  a  mean b iom ass o f  .03 g/m . T h is  I s  a l s o  a  f i s h  
found p r im a r i l y  o f f s h o r e  b u t  I t  was c o l l e c t e d  on two o c c a s io n s  on th e  
G u lf  b each  In  May and June  a t  s a l i n i t i e s  o f  25 and 32 ° / o o .
Cynosclon n e b u lo su s  -  There  w ere 76 s p o t t e d  s e a t r o u t  t a k e n  ra n g in g  
from 64 to  434 mm w i th  a mean b iom ass  o f  .24  g/m^. These f i s h  a r e  
e s t u a r i n e  co m p le tin g  t h e i r  e n t i r e  l i f e  h i s t o r y  i n  In s h o re  w a te r s .  
Abundance and b iom ass was g r e a t e s t  i n  A p r i l  b u t  specim ens w ere ta k e n  
th ro u g h o u t  th e  y e a r .  Tabb (1966) r e p o r t e d  s p r in g  spawning f o r  s p o t t e d  
s e a t r o u t  in  F l o r i d a .  A lthough  s p o t t e d  s e a t r o u t  w ere  t a k e n  a t  a l l  
s t a t i o n s  and in  a  wide s a l i n i t y  ra n g e  from 0 .2  to  32 ° /o o ,  th ey  were 
m ost ab undan t in  lower s a l i n i t i e s  i n  th e  upper bay .
R are  S p e c ie s
Twenty-two s p e c ie s  w ere  ta k e n  on ly  once d u r in g  th e  s tu d y .  They 
a r e  l i s t e d  a t  th e  end o f  T ab le  8 . The m a jo r i t y  o f  t h e s e  were p r im a r i l y  
m arine  f i s h e s  t h a t  were ta k e n  i n  th e  summer months i n  th e  lower b ay .
Some o f  th e  r a r e r  g o b ie s  and s l e e p e r s  were  c o l l e c t e d  i n  th e  f a l l  and 
one s p e c i e s ,  U rophyeis  f l o r i d a n u s , th e  s o u th e r n  h a k e ,  was c o l l e c t e d  
o n ly  i n  th e  w i n t e r .  T hree  s p e c ie s  o f  f r e s h w a te r  f i s h e s  w ere t a k e n ,  
a l l  a t  s t a t i o n s  i n  th e  upper s tu d y  a r e a .  These were L e p is o s te u s  
p la ty to m u s , L e p is o s te u s  o c u l a t u s ,  and I c t a l u r u s  c a t u s . On March 15, 1972, 
6 b lackw ing  f l y i n g  f i s h ,  H iru n d ic h th y s  r o n d e l e t i , from 23 to  44 mm 
and 1 pompano d o lp h in ,  Coryphaena e q u l s e t i s . (58 mm) were ta k e n  w i th  
a d ip  n e t  in  Caminada P a s s .  These two f i s h e s  a r e  g e n e r a l l y  a s s o c i a t e d  
w i th  f l o a t i n g  Sargassum  weed f a r  o f f s h o r e  b u t  s t r o n g  s o u th e r ly  winds 
had a p p a r e n t ly  d r iv e n  p a tc h e s  o f  t h i s  week i n t o  Caminada Pass  where 
th e  f i s h e s  were c o l l e c t e d .  Most o f  th e  o th e r  m arine  s p e c ie s  c o l l e c t e d
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in  t h i s  s tu d y  were a l s o  ta k e n  on ly  in  t h e i r  j u v e n i l e  s t a g e s  in  th e  
lower bay .
Two sm a ll  b e n th ic  f i s h e s  were c o l l e c t e d  w hich a re  new re c o rd s  f o r  
L o u i s ia n a .  One specim en o f  th e  go ld  b r o t u l a ,  G u n te r ic h th y s  l o n g i p e n i s , 
was ta k e n  on May 18, 1971, in  A irp la n e  Lake, s t a t i o n  2. The f i s h  was 
c au g h t  i n  th e  16 f o o t  o t t e r  t r a w l  over a muddy d e t r i t u s  bo ttom  a t  a 
d e p th  o f  1 .1  m, te m p e ra tu re  o f  24°C, and s a l i n i t y  of 27 ° /o o .  The 
second specim en, an  em era ld  s l e e p e r , .  E r o t e l i s  smaragdus c i v i t a t u m , was 
ta k e n  on November 4 ,  1971, a t  a  d ep th  o f  8 m i n  Caminada P a s s ,  s t a t i o n  
1. I t  was caugh t i n  th e  16 fo o t  o t t e r  t r a w l  a t  a te m p e ra tu re  o f  18°C 
and a  s a l i n i t y  o f  19 ° /o o .  Both o f  th e s e  f i s h e s  a r e  r a r e  a lo n g  th e  
e n t i r e  G ulf C o as t .  Dawson (1966 , 1969, 1971) r e c o rd e d  t h r e e  o c c u r ­
r e n c e s  o f  E r o t e l i s  i n  M i s s i s s i p p i  w a te r s  and G u n te r ic h th y s  has been 
r e p o r t e d  e i g h t  t im es  from M i s s i s s i p p i  Sound and tw ice  from Kings Bay, 
F o r id a .  They a r e  b o th  th o u g h t t o  be b u r ro w e rs ,  i n h a b i t i n g  upper sub ­
s t r a t e  l a y e r s  i n  mud-sand bo ttom s (Dawson, 1966, 1971). The b r o t u l i d s  
a r e  t y p i c a l l y  deep w a te r  f i s h e s  w hich on ly  r a r e l y  move in sh o re  in to  
e s t u a r i e s .  The s l e e p e r s  a re  a sm all  fam ily  o f  e s t u a r i n e  f i s h e s  i n ­
h a b i t i n g  muddy ponds and bayous in  b r a c k i s h  m arsh es .  Both o f  th e s e  
f i s h e s  were c o l l e c t e d  d u r in g  a d v e rse  e n v iro n m e n ta l  c o n d i t i o n s .  Rapid 
changes i n  s a l i n i t y ,  r a p id  te m p e ra tu re  r e d u c t io n  r  s u i t i n g  from p assag e  
o f  c o ld  f r o n t s ,  o r  d i s t r u b a n c e s  o f  th e  bo ttom  c r e a t e d  by d re d g in g  o r 
t r a w l in g  a p p a r e n t ly  a l t e r  th e  b e h a v io r  o f  th e s e  s e c r e t i v e  f i s h e s ,  
d r iv i n g  them from t h e i r  burrows and making them more s u s c e p t i b l e  to  
c a p tu r e .  A l l  known specim ens o f  G u n te r ic h th y s  were ta k e n  d u r in g  o r  
im m edia te ly  a f t e r  a p e r io d  o f  u n u su a l  c l i m a t i c  c o n d i t io n s  (Dawson, 1966).
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My specim en was c au g h t a f t e r  I n t e n s iv e  r e p e a t e d  t r a w l in g  o v e r  a  sm a l l  
a r e a  d u r in g  a  m a rk - r e c a p tu re  ex p er im en t i n  May 1971. The specim en o f  
E r o t e l i s  was ta k e n  d u r in g  th e  p a ssag e  o f  th e  f i r s t  s t r o n g  c o ld  f r o n t  
o f  th e  y e a r .  W ater te m p e ra tu re  was d ro p p in g  r a p i d l y ,  accompanied by 
r a p i d l y  f a l l i n g  t i d e s  and 25-30 mph n o r t h e r l y  w inds .
T ro p h ic  L ev e l  Biomass
I  f e l t  i t  would be o f  v a lu e  t o  c l a s s i f y  a l l  s p e c ie s  ta k e n  i n  t h i s  
s tu d y  so t h a t  th e  b iom ass o f  each  t r o p h i c  l e v e l  co u ld  be e s t i m a te d .  
G rouping i n t o  t r o p h i c  l e v e l s  was done on th e  b a s i s  o f  food s t u d i e s  
of e s t u a r i n e  f i s h e s .  Food s t u d i e s  have p roven  u s e f u l  in  r e v e a l i n g  
e c o l o g i c a l  r e l a t i o n s h i p s  among v a r io u s  o rgan ism s i n  th e  e s t u a r i n e  food 
web. E a r l i e r  w o rk e r s ,  n o ta b ly  D a r n e l l  (1958 , 1961) and Odum (1 9 7 1 ) ,  
have  u sed  t h i s  te c h n iq u e  t o  d e te rm in e  t r o p h i c  s t r u c t u r e  and pathways 
of  energy  f lo w . On th e  b a s i s  o f  th e s e  s t u d i e s  and some stomach a n a l ­
y s i s  o f  my own, a l l  s p e c i e s  w ere  c l a s s i f i e d  as  e i t h e r  h e r b i v o r e s ,
om nivores , p r im a ry ,  m id d le ,  o r  to p  c a r n i v o r e s .  T ro p h ic  l e v e l s  w ere
»
d e f in e d  a s  fo l lo w s .
H e rb iv o re s  -  f i s h e s  f e e d in g  p r im a r i ly  on v e g e ta b le  m a t t e r ,  p h y to ­
p la n k to n ,  o r  o rg a n ic  d e t r i t u s .
Omnivores -  f i s h e s  showing no p a r t i c u l a r  p r e f e r e n c e  f o r  p l a n t  
o r  an im a l m a t e r i a l ,  one o r  th e  o th e r  p re d o m in a t in g  depend ing  on a v a i l ­
a b i l i t y  i n  a  p a r t i c u l a r  h a b i t a t .
P r im ary  c a r n iv o r e s  -  f i s h e s  f e e d in g  m o s t ly  on zo o p lan k to n  and 
m ic ro b e n th ic  an im a ls  h u t  o c c a s io n a l l y  on p l a n t  m a t t e r  and o rg a n ic  
d e t r i t u s .
Mid c a r n iv o r e s  -  f i s h e s  f e e d in g  on b o th  m ic ro b e n th ic  and m acro-
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b c n th lc  an im a ls  (su ch  as  m o l lu s c s ,  p en ae id  sh rim p , sm a ll  c r a b s ) ,  sm a ll  
f i s h e s  o f  lower t r o p h i c  l e v e l s ,  and o rg a n ic  d e t r i t u s .
Top c a r n iv o r e s  - F is h e s  fe e d in g  p r im a r i l y  on G ulf menhaden, bay 
anchovy, t id e w a t e r  s i l v e r s i d e ,  and ju v e n i l e  A t l a n t i c  c ro a k e rs  and the  
l a r g e r  i n v e r t e b r a t e s  such a s  p en ae id  shrim p and b lu e  c r a b s .  The l a r v a l  
and ju v e n i l e  s t a g e s  o f  th e s e  f i s h e s  may f u n c t io n  a s  mid c a r n iv o r e s  as 
p o in te d  o u t  by Odum (1 9 7 1 ) . The r e s u l t s  o f  t h i s  c l a s s i f i c a t i o n  a r e  in  
T ab le  9 and a  l i s t i n g  o f  t r o p h i c  l e v e l  by s p e c ie s  i s  in  Table  10. No 
omnivorous f i s h  were ta k e n .
Table  9
Mean S ta n d in g  Crop Biomass o f  F is h e s  o f  Each T ro p h ic  L eve l
Mean Biomass 
g/m^ w et w t .
% T o t a l  
Biomass
Num.
S p e c ie s
% Tot, 
Num. S;
H e rb iv o re s .78 4 .7 9 9 .0
P rim ary  C a rn iv o re s .57 3 .5 5 5 .0
Mid C a rn iv o re s 7 .99 4 8 .6 62 6 2 .0
Top C a rn iv o re s 7.03 4 2 .8 24 24 .0
T o ta l 16.4 100
n
The mean s ta n d in g  c ro p  biom ass i s  th e  av erag e  b iom ass in  g ram s/m eter^  
ta k e n  f o r  each  t r o p h i c  l e v e l  th ro u g h o u t  th e  y e a r .  I t  may v a ry  up o r 
down depending  on th e  sea so n  o f  th e  y e a r  and th e  s e a s o n a l  abundance 
o f  th e  s p e c ie s  i n  each  l e v e l .
I t  i s  e v id e n t  t h a t  th e  m a jo r i t y  o f  f i s h e s  ta k e n  in  t h i s  s tu d y  were 
mid c a r n iv o r e s  and t h a t  they  com prised  n e a r ly  50% o f  th e  t o t a l  f i s h  
b io m ass .  Gear b i a s  may have had some e f f e c t  on the  biom ass a t t r i b u t e d  
to  each  l e v e l .  I t  h a s  a l r e a d y  b een  m entioned t h a t  th e  sam pling  methods
u sed  p ro b ab ly  u n d e re s t im a te d  th e  abundance o f  th e  G u lf  menhaden and 
th e  s t r i p e d  m u l l e t ,  bo th  o f  which a re  h e r b iv o r e s .  T r a d i t i o n a l l y ,  
h ig h e r  b iom ass h a s  been found i n  o rganism s a t  lower t r o p h i c  l e v e l s  
(Odum, 1959). However, the  d a ta  from my a n a l y s i s  i n d i c a t e d  t h a t  most 
o f  th e  b iom ass o f  f i s h e s  i s  found among th e  mid and to p  c a r n iv o r e s .  
P e rh a p s  th e  tu rn o v e r  r a t e s  o f  h e r b iv o r e s  and p rim ary  c a r n iv o r e s  a r e  
h ig h e r  th a n  f o r  mid and top c a r n i v o r e s .  A lthough  a lower s ta n d in g  
c ro p  b iom ass i s  p r e s e n t ,  t h e  p r o d u c t io n  a t  th e  lower t r o p h i c  l e v e l s  
would be  h i g h e r .  A nother r e a s o n  th e  h ig h e r  t r o p h i c  l e v e l s  a p p a r e n t ly  
had a  h ig h e r  b iom ass i s  th e  obvious  f a c t  t h a t  l a r g e r  f i s h e s  n a t u r a l l y  
w eigh  more th a n  s m a l le r  f i s h e s ,  a l th o u g h  t h e r e  a r e  fewer o f  them.
The above scheme r e p r e s e n t s  biom ass o f  on ly  th e  f i s h  p o p u la t io n .  I f  
th e  b iom ass o f  a l l  o rgan ism s o f  each t r o p h i c  l e v e l  i n  th e  e s t u a r i n e  
eco sy s tem  were co m p iled ,  i t  i s  p ro b a b le  t h a t  th e  h e r b iv o r e s  and p r i ­
mary c a r n iv o r e s  would th e n  be g r e a t e s t  in  b iom ass .
S e a so n a l  Movements and M ig ra t io n s
One o f  th e  most s i g n i f i c a n t  c h a r a c t e r i s t i c s  o f  Caminada Bay f i s h e s  
i s  th e  f a c t  t h a t  most e x h i b i t  a lm os t c o n t in u a l  movement from e i t h e r  
one s e c t i o n  o f  th e  bay to  a n o th e r  or be tw een th e  bay and o f f s h o r e  
w a te r s  o f  th e  G u lf .  T h e re  i s  v i r t u a l l y  no p e r io d  i n  th e  y e a r  when 
some movement i s  n o t  o c c u r r in g .  M ig ra t io n  u s u a l l y  in v o lv e s  immigra­
t i o n  from th e  G u lf  to  th e  bay o r  e m ig ra t io n  from th e  bay to  th e  G ulf 
f o r  spaw ning, f e e d in g ,  o r  o v e rw in te r in g .  O ther s m a l le r  movements occu r  
w hich  a r e  n o t  t r u e  m ig r a t i o n s .  They may be l o c a l  movements o f  p h y s io ­
l o g i c a l  a d ju s tm e n t  in  r e s p o n se  t o  changes in  te m p e ra tu re  o r  s a l i n i t y .  
The im portance  o f  te m p e ra tu re  a s  a  f a c t o r  a f f e c t i n g  s e a s o n a l  movements
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h as  a l r e a d y  been  d i s c u s s e d .  An example o f  s e a s o n a l  movement c o n f in e d  
w i t h i n  th e  e s tu a r y  i s  th e  movement o f  f i s h e s  from sh a l lo w  s h o r e l i n e  
f l a t s  to  deepe r  w a te r s  o f  bayous and bays  a s s o c i a t e d  w i th  d e c r e a s e s  
i n  t e m p e ra tu re .  F r e s h e t s  caused  by heavy r a i n f a l l  may r a p i d l y  d e ­
c r e a s e  th e  s a l i n i t y  o f  th e  bay in d u c in g  movement to  more s a l i n e  w a te r s .
F iv e  m ig r a t io n s  occur among th e  f i s h e s  i n  th e  Caminada Bay a r e a .  
A rranged  c h r o n o lo g ic a l ly  th ro u g h  th e  y e a r  th e s e  a re :
1) an e a r l y  s p r in g  in s h o re  f e e d in g  m ig r a t io n  o f  p o s t l a r v a l  e s t u a ­
r i n e  d ependen t s p e c ie s  u t i l i z i n g  th e  a r e a  as  a  n u r s e ry  ground
2) a s p r in g  spawning m ig r a t io n  th ro u g h  th e  bay in to  f r e s h w a te r  
r i v e r s  and bayous by c e r t a i n  sem i-anadrom ous s p e c ie s  o f  th e  fa m ily  
C lupe idae
3) a g ra d u a l  e a r l y  summer o f f s h o r e  spawning m ig r a t io n  by m a tu r in g  
e s t u a r i n e  dependen t s u b - a d u l t  f i s h e s
4) a  mid summer t o  e a r l y  f a l l  in s h o re  m ig r a t i o n  by j u v e n i l e s
and o c c a s io n a l  t r a n s i e n t  a d u l t s  o f  p r im a r i ly  m arine  s p e c ie s
5) a f a l l  o f f s h o r e  o v e rw in te r in g  m ig r a t io n  of a l l  f i s h e s  e x c e p t  
r e s i d e n t  s p e c ie s  and young o f  th e  y e a r  r e c r u i t s  o f  e s t u a r i n e  dependen t 
s p e c i e s .  There  i s  a c o u n te r  movement to  t h i s  m ig r a t io n  by th e  s o u th e rn  
hak e ,  U rophycis  f l o r i d a n u s , which i s  found in s h o re  on ly  d u r in g  th e  
w in te r  and e a r l y  s p r in g .
E a r ly  S p r in g  I n s h o re  F eed ing  M ig ra t io n
T h is  m ig r a t io n  r e a c h e s  a  peak  i n  March when g r e a t  numbers o f  p o s t -  
l a r v a l  f i s h e s  e n t e r  th e  lower e s t u a r y  a f t e r  b e in g  spawned o f f s h o r e .  
Dunham (1972) found peak c o n c e n t r a t i o n s  o f  l a r v a l  f i s h  o c c u r re d  in  
Caminada Pass  in  M arch. Upon e n t e r i n g  th e  b a y s ,  most o f  th e  f i s h  have
•>
1 1 2
grown to  p o s t l a r v a e  and a r e  cap ab le  o f  some lo com otion . They a re  
t r a n s p o r t e d  by s a l i n e  b o tto m  c u r r e n t  (Haven, 1957) and r i s i n g  t i d e s  
to  th e  b r a c k i s h  m arshes o f  the  upper bay . Most o f  th e  com m ercia lly  
im p o r ta n t  s p e c ie s  move i n t o  th e  bay in  th e  s p r in g .  In c lu d e d  a r e  
s t r i p e d  m u l l e t ,  G u lf  menhaden, s o u th e r n  f lo u n d e r ,  A t l a n t i c  c r o a k e r ,  
s p o t ,  r e d  drum and most o f  th e  o th e r  s c i a e n i d s .  In sh o re  movement o f  
th e  A t l a n t i c  c ro a k e r  and s t r i p e d  m u l le t  a c t u a l l y  began  in  November 
1971 b u t  peaked in  th e  e a r l y  s p r in g .
S p r in g  Spawning M ig ra t io n  I n to  F resh w a te r
Three sem i-anadrom ous s p e c ie s  were ta k e n  in  t h i s  s tu d y ,  a l l  o f  
which were h e r r i n g s  o f  t h e  fam ily  C lu p e id a e .  These f i s h e s  move n o r t h ­
ward th ro u g h  th e  bay i n  th e  s p r in g  and e n t e r  f r e s h w a te r  r i v e r s  and 
bayous f o r  th e  purpose  o f  spawning. J u v e n i l e s  move back  down to  
e s t u a r i n e  w a te r s  where th ey  rem ain  u n t i l  m a tu r i t y .  The s k ip ja c k  
h e r r i n g ,  A lo sa  c h r y s o c h l o r i s , and t h r e a d f i n  sh ad ,  Dorosoma p e t e n e n s e , 
were b o th  ta k e n  a s  j u v e n i l e s  in  th e  lower bay i n  th e  summer. S k ip ja c k  
h e r r i n g  were t a k e n  in  s a l i n i t i e s  ra n g in g  from 4 to  31 ° /o o  and th e  
t h r e a d f i n  shad i n  s a l i n i t i e s  from 15 to  22 ° /o o .  One a d u l t  s k ip j a c k  
h e r r i n g  (366 mm) was ta k e n  in  F e b ru a ry .  F iv e  G izza rd  shad , Dorosoma 
ceped ianum , were ta k e n  in  s a l i n i t i e s  from 4 t o  20 ° /o o  in  th e  upper 
bay .  T h is  s p e c ie s  was r e p o r t e d  to  be  anadromous i n  th e  York R iv e r  
system  o f  V i r g i n i a  (McHugh, 1967) and sem i-anadromous a lo n g  the  
n o r th e r n  G u lf  C oas t (G u n te r ,  p e r s o n a l  com m unication). Shad ru n s  o ccu r  
i n  the  e a r l y  s p r in g  in  Bayou L a fo u rch e  and I  have observed  commercial 
f ish e rm e n  u s in g  d ip  n e t s  to  c a p tu r e  them a t  a sm a l l  dam n e a r  Thibodaux, 
L o u is ia n a .
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E a r ly  Summer O ffsh o re  Spawning M ig ra t io n
An o f f s h o r e  m ig r a t io n  o f  c e r t a i n  e s t u a r i n e  dependen t s p e c ie s  
b e g in s  i n  Hay a f t e r  th e y  r e a c h  a  March and A p r i l  peak  in  n u m e r ic a l  
abundance. A t l a n t i c  c r o a k e r ,  s p o t  and G u lf  menhaden fo l lo w  t h i s  
p a t t e r n ,  w hich i s  r e f l e c t e d  i n  th e  sh a rp  d rop  i n  n u m e r ic a l  abundance 
i n  e a r l y  summer. T h is  g ra d u a l  movement c o n t in u e s  a l l  summer as  
growing s u b - a d u l t  f i s h e s  ap p ro ach  spawning c o n d i t io n  and move o f f ­
s h o r e .  A c tu a l l y ,  th e  movement o f  th e  e s t u a r i n e  dependen t s p e c ie s  
n e v e r  r e a l l y  s t o p s .  They move t o  th e  b r a c k i s h  upper  e s t u a r y  i n  e a r l y  
s p r in g  and g r a d u a l ly  m ig ra te  down th e  bay th ro u g h  in c r e a s in g  s a l i n i t y  
a s  th e y  grbw.
Mid Summer-Early F a l l  In s h o re  M ig ra t io n
Most o f  th e  p r im a r i ly  m arine  s p e c ie s  (T ab le  10) m ig ra te  i n t o  th e  
lower bay from ab o u t J u ly  t o  Sep tem ber. J u v e n i l e s  and o c c a s io n a l  
t r a n s i e n t  a d u l t s  o f  t h i s  group were ta k e n  a t  t h a t  t im e .  The g r e a t e s t  
number o f  s p e c ie s  a r e  p r e s e n t  i n  th e  l a t e  summer p e r io d  when a  com­
b i n a t i o n  o f  e s t u a r i n e ,  e s tu a r in e - d e p e n d e n t  and m arine  f i s h e s  a r e  found 
i n  th e  bay .
F a l l  O ffsh o re  O v e rw in te r in g  M ig ra t io n
The m ost n o t i c e a b l e  m ig r a t i o n  was th e  r a p i d  o f f s h o r e  o v e rw in te r in g  
m ig r a t io n  a s s o c i a t e d  w i th  d e c r e a s in g  w a te r  te m p e r a tu r e s .  T h is  m ig r a t io n  
began  in  N ovem ber '1971 and was a s s o c i a t e d  w i th  th e  passage  o f  a co ld  
f r o n t .  On November 4 ,  1971, 22 s p e c ie s  were  c o l l e c t e d  a t  s t a t i o n  1 
i n  Caminada P a s s .  S tro n g  n o r t h e r l y  w inds w ere  p ro d u c in g  r a p i d l y  
f a l l i n g  t i d e s  and w a te r  te m p e ra tu re s  and i t  seemed e v id e n t  th e  f i s h  
w ere t r y i n g  to  e scap e  th e  bay  f o r  warmer w a te r s  o f f s h o r e .  N iko lsky
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(1963) s t a t e s  t h a t  such  o v e rw in te r in g  m ig r a t io n s  a r e  t r i g g e r e d  by 
n a t u r a l  s t i m u l i  such a s  changes i n  te m p e ra tu re  a f t e r  th e  f i s h e s  have 
undergone advance p h y s i o l o g i c a l  p r e p a r a t i o n  f o r  th e  m ig r a t io n .
N um erical abundance and b iom ass a f t e r  t h i s  m ig r a t io n  were th e  low est 
o f  th e  y e a r  and the  on ly  f i s h e s  found in s h o re  were r e s i d e n t  s p e c ie s  
and a  few r e c r u i t s  o f  e s t u a r i n e  dependen t s p e c ie s  w hich had been 
r e c e n t l y  spawned and had moved in s h o r e .
C a t e g o r i z a t i o n  o f  F is h e s
I  have found f i v e  c a t e g o r i e s  o f  f i s h e s  in  th e  Caminada Bay a re a  
b a sed  on t h e i r  e s t u a r i n e  dependency (T ab le  1 0 ) .  T h is  c l a s s i f i c a t i o n  
i s  modeled a f t e r  t h a t  o f  McHugh (1 9 6 7 ) .  V i r t u a l l y  a l l  o f  th e  100 
s p e c ie s  c o l l e c t e d  i n  t h i s  s tu d y  show some d e g re e  o f  r e l i a n c e  on th e  
e s t u a r y .  The c a t e g o r i e s  in c lu d e  3 s p e c ie s  o f  f r e s h w a te r  f i s h e s  t h a t  
o c c a s s i o n a l l y  e n t e r  b r a c k i s h  w a te r s ,  3 s p e c ie s  o f  semi-anadromous 
f i s h e s  w hich m ig r a te  up th ro u g h  e s t u a r i e s  to  f r e s h w a te r  spawning 
g ro u n d s ,  32 s p e c ie s  o f  e s t u a r i n e  f i s h e s  t h a t  com plete  t h e i r  e n t i r e  
l i f e  c y c le  in  e s t u a r i n e  w a t e r s ,  40 s p e c ie s  o f  e s t u a r i n e  dependent 
f i s h e s  w hich spawn i n  th e  G u lf  and m ig r a te  a s  p o s t l a r v a e  i n to  th e  
e s t u a r y  where th ey  r e s i d e  th ro u g h  t h e i r  j u v e n i l e  p h a se s ,  and 35 s p e c ie s  
o f  p r im a r i ly  m arine  f i s h e s  w hich a r e  found m a in ly  o f f s h o r e  b u t  occur 
a s  o c c a s io n a l  t r a n s i e n t s  in  th e  low er bay .
The 3 s p e c ie s  o f  f r e s h w a te r  f i s h e s  were L e p is o s te u s  o c u l a t u s ,
L. p la ty s to m u s  and I c t a l u r u s  c a t u s . A l l  were ta k e n  in  th e  upper bay 
a t  s t a t i o n  6.
Three s p e c ie s  o f  sem i-anadrom ous f i s h e s  were t a k e n  in  t h i s  s tu d y ,  
A lo sa  c h r y s o c h l o r i s , Dorosoma cepedianum  and D. p e te n e n s e . I  c o n s id e r
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t h e s e  s p e c ie s  a s  sem i-anadrom ous b ecau se  th ey  m atu re  in  e s t u a r i n e  
r a t h e r  th a n  G u lf  w a te r s  a f t e r  spawning i n  f r e s h w a te r  (G u n te r ,  p e r s o n a l  
co m m u n ica tio n ) . True anadromous s p e c ie s  spawn in  f r e s h  w a te r  b u t  
spend t h e i r  s u b - a d u l t  s t a g e s  in  th e  s e a .
The 32 s p e c ie s  o f  r e s i d e n t  o r  e s t u a r i n e  f i s h e s  in c lu d e  R h izo - 
p r io n o d o n  t e r r a e n o v a e , C a rc h a rh in u s  l e u c a s , D a s y a t l s  s a b i n a , L e p is o s ­
te u s  s p a t u l a , Anchoa m i t c h i l l i ,  Opsanus b e t a , Gobiesox s t ru m o su s , 
M enid ia  b e r y l l i n a , Syngnathus s c o v e l l i , C ynoscion  n e b u lo s u s , T r in e c t e s  
m a c u la tu s  and a l l  members ta k e n  o f  th e  C y p r in o d o n t id a e , P o e c i l i i d a e ,  
B le n n i id a e ,  G ob iidae  and E l e o t r i d a e .  T h is  group o f  f i s h e s  spawn i n ­
s h o re  and do n o t  undergo e x t e n s iv e  m ig r a t io n s  to  o f f s h o r e  w a te r s .
T h e i r  movements may be l i m i t e d  t o  a  r a t h e r  r e s t r i c t e d  m i c r o - h a b i t a t  
w i t h i n  th e  e s t u a r y .  The s k i l l e t f i s h ,  G u lf  t o a d f i s h ,  and f r e c k l e d  
b le n n y  a r e  found p r i m a r i l y  around and i n  o y s t e r  r e e f s  and b e d s .  The 
t i d e w a t e r  s i l v e r s i d e  and th e  k i l l i f i s h e s  and l i v e b e a r e r s  a re  found 
m ost o f  th e  tim e a lo n g  sh a l lo w  v e g e t a t e d  marshy s h o r e l i n e s  o r  w i t h i n  
m arsh ponds and t i d a l  c r e e k s .  The s p o t t e d  s e a t r o u t  does o c c a s io n a l l y  
move i n t o  n e r i t i c  o f f s h o r e  w a te r s  b u t  i s  e s s e n t i a l l y  n o n -m ig ra to ry . 
A lthough  movements to  e sc a p e  w in te r  c o ld  and f r e s h e t s  have been 
d e s c r ib e d  f o r  th e  s p o t t e d  s e a t r o u t ,  th e s e  a r e  c h i e f l y  s h o r t  movements 
and p ro b ab ly  c an n o t  be c o n s id e re d  t r u e  migi. ' . t io n s  (Tabb, 1966). Tabb 
a l s o  r e p o r t s  t h a t  s p o t t e d  s e a t r o u t  r a r e l y  le av e  t h e i r  n a t a l  e s t u a r y  
and seldom move more th a n  30 m i l e s .
The 40 s p e c ie s  o f  e s t u a r i n e  d ependen t f i s h e s  in c lu d e  Mugil 
c e p h a l u s , B r e v o o r t i a  p a t r o n u s , P a r a l i c h t h y s  l e th o s t ig m a , A r iu s  f e l i s , 
Lagodon rhom b o id es , m ost o f  th e  S c ia e n id a e  and o th e r s  l i s t e d  i n  T able
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10. These f i s h e s  spawn a s  a d u l t s  in  th e  G u lf  and p o s t l a r v a e  move 
in s h o re  in to  th e  bay where they  spend t h e i r  j u v e n i l e  and s u b - a d u l t  
s t a g e s  f o r  p e r io d  o f 3 t o  10 m onths. T h is  g roup  may be c o n s id e re d  
a s  h av in g  a sem i-ca tad rom ous  l i f e  c y c l e .  I n s t e a d  o f  sp en d in g  t h e i r  
j u v e n i l e  s t a g e s  in  f r e s h w a te r  a s  t r u e  catadrom ous s p e c ie s  do , th e  
e s tu a r in e - d e p e n d e n t  s p e c ie s  m atu re  in  th e  e s t u a r i n e  w a te r s  o f  th e  bay . 
Movement b ack  o f f s h o r e  o ccu rs  a s  th e y  n e a r  m a t u r i t y .
I  have c l a s s i f i e d  35 s p e c ie s  a s  p r i m a r i l y  m arine  s p e c i e s .  I n ­
c lu d ed  in  t h i s  group a re  Pomatomus s a l t a t r i x , Scomberomorus m a c u la tu s ,  
S e le n e  vomer and o t h e r s  l i s t e d  i n  T ab le  10. These f i s h e s  spawn o f f ­
sh o re  and com ple te  t h e i r  e n t i r e  l i f e  c y c le s  o f f s h o r e .  J u v e n i l e  
f i s h e s  o f  t h i s  group o c c a s io n a l l y  move in s h o r e  in to  th e  lower bay 
b u t  may n o t  be r e q u i r e d  t o  do so f o r  s u r v i v a l . A d u lts  may move in to  
th e  lower bay a s  i r r e g u l a r  t r a n s i e n t s  i n  th e  l a t e  summer.
S e a so n a l  and A re a l  S p e c ie s  C om position
In  term s o f  n u m e r ic a l  abundance , th e  dom inant f a m i l i e s  ta k e n  in  
t h i s  s tu d y  w ere ( i n  o rd e r  o f  d e c r e a s in g  abundance) G n g ra u l id a e  (55.8% ), 
C lu p e id ae  (15 .9% ), S c ia e n id a e  (13 .1% ), A th e r in id a e  (5 .5% ), A r i id a e  
(3 .3% ), and C arang idae  (1 .7% ). The f a m i l i e s  w i th  th e  h i g h e s t  number 
o f  s p e c ie s  r e p r e s e n t e d  were the  S c ia e n id a e  ( 1 0 ) ,  G ob iidae  ( 9 ) ,  
C ar 'ing idae  ( 8 ) ,  C lu p e id ae  (7) , C y p r in o d o n tid a e  ( 6 ) ,  and B o th id ae  (5) .
C e r t a i n  s p e c ie s  had a v e ry  d i s t i n c t  s e a s o n a l i t y ,  b e in g  found in  
th e  bay fo r  on ly  s h o r t  p e r io d s  o f  th e  y e a r  w h i l e  o t h e r s  were found 
th ro u g h o u t  th e  y e a r .  There  were 13 s p e c ie s  ta k e n  on ly  in  th e  s p r in g ,
19 s p e c ie s  ta k e n  o n ly  i n  th e  summer, 4 s p e c ie s  ta k e n  on ly  in  th e  f a l l ,
3 s p e c ie s  ta k e n  on ly  i n  th e  w in t e r  and 11 s p e c ie s  ta k e n  th ro u g h o u t  th e
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Table 10
Taxonomic Check L i s t ,  T roph ic  L e v e l ,  and C ategory  o f  F is h e s  
o f  the  Caminada Bay System
T roph ic  L evel C atego ry
C la ss  C hondrich thyes  
. O rder S q u a lifo rm es
C archa rh in idae -R equ iem  Sharks
R hizoprionodon  t e r r a e n o v a e - A t l a n t i c  
Sharpnose Shark 
C arch a rh in u s  le u c a s - B u l l  Shark
T
T
T
T
T
M
Order R a j ifo rm es
D a s y a t id a e - S t in g ra y s
D a sy a t i s  s a b i n a - A t l a n t i c  S t in g ra y  M
C la ss  O s te ic h th y e s
O rder Sem ionotifo rm es 
L e p is o s te id a e -G a r s
L e p is o s te u s  o c u l a t u s -S p o t te d  Gar 
L e p is o s te u s  p la ty s to m u s -S h o r tn o se  Gar 
L e p is o s te u s  s p a t u l a - A l l i g a t o r  Gar
O rder E lo p ifo rm es  
E lo p id ae -T arp o n s
E lops  s a u r u s -L a d y f ish
Order A n g u i l l i fo rm e s  
C ongridae-C onger E e ls
C ongrina  f l a v a -Yellow  Conger T
O ph ich th id ae-S n ak e  E e ls
O phich thus  gom esi-Shrimp E e l  T
O rder C lupe ifo rm es  
Clupe id a e -H e r r In g s
A losa  c h r y s o c h l o r i s - S k ip ja c k  H e r r in g  H
B r e v o o r t i a  p a t r o n u s -G u lf  Menhaden H
Dorosoma cepedianum-G izza rd  Shad P
Dorosoma p e te n e n s e -T h re a d f in  Shad P
H arengu la  p e n s a c o la e -S ca le d  S a rd in e  H
Opisthonema ogllnum - A t l a n t i c  Thread
H e rr in g  H
S a r d i n e l l a  an ch o v ia -S p an ish  S a rd in e  H
E
E
F
F
E
PM
PM
PM
SA
Ed
SA
SA
PM
PM
PM
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Table 10 (continued)
Trophic Level
Order C lu p e ifo rm e s  (C o n 't )
E n g rau l id ae -A n c h o v ie s
Anchoa h e p s e t u s - S t r i p e d  Anchovy P
Anchoa l y o l e p i s -Dusky Anchovy P
Anchoa m i t c h i l l i -Bay Anchovy P
Order M yctophiform es
S y n o d o n t id a e -L iz a rd f i s h e s
Synodus f o e t e n s - I n s h o re  L i z a r d f i s h  T
Order S i l u r i f o r m e s  
A r i id a e - S e a  C a t f i s h e s
Bagre m arinufr- G a f f t o p s a i l  C a t f i s h  M
A rju s  f e l i s -S ea  C a t f i s h  M
I c t a l u r i d a e - F r e s h w a t e r  C a t f i s h e s
I c t a l u r u s  c a t u s -White C a t f i s h  M
O rder B a t ra c h o id i f o rm e s  
B a t r a c h o id id a e -T o a d f i s h e s  
Opsanus b e t a -G u lf  T o a d f ish  
P o r ic h th y s  po ros  i s  s imus- A t l a n t  i c  
M idshipm an
Order G o b ieso c ifo rm es
G o b ie s o c id a e - C l in g f i s h e s
G obiesox s t ru m o su s - S k i l l e t f i s h  M
Order L o p h iifo rm es
A ntennar i  i d a e - F r  og f i s h e s
H i s t r i o  h i s t r i o - S a r g a s s u m f i s h  M
Order G adiform es 
G ad ld ae -C o d fish e s
U rophyc is  f l o r i d a n u s -S o u th e rn  Hake M
O p h id i id a e -C u sk -E e ls  + B r o tu la s
Lepophidium g r a e l l s i -B lackedge C u sk -e e l  M
G u n te r ic h th y s  l o n g ip e n i s -Gold B r o tu la  M
M
M
Order A th e r in i fo r m e s
E x o c o e t id a e -H a lfb e a k s  and F l y i n g f i s h e s
Hyporhampus u n i f a s c i a t u s -H a lfb e ak  T
H iru n d ic h th y s  r o n d e l e t i -B lackw ing
F l y i n g f i s h  M
Category
PM
PM
E
Ed
Ed
Ed
F
E
PM
E
PM
PM
PM
PM
PM
PM
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T able 10 (continued)
Trophic Level Category
O rder A th e r in i fo r m e s  (C o n 't )
B e lo n id a e -N e e d le f i s h e s
S t r o n g y lu r a  m a r in a - A t l a n t i c  N e e d le f i s h  T Ed
C y p r i n o d o n t i d a e - K i l l i f i s h e s
A denia  scenica-Diamond K i l l i f i s h  H E
C yprinodon v a r i e g a t u s -S heepshead  Minnow H E
F undulus  c o n f lu e n tu s -Marsh K i l l i f i s h  M E
Fundulus  g r a n d i s -G u lf  K i l l i f i s h  M E
Fundulus s im i 1i s -Longnose K i l l i f i s h  M E
L ucan ia  p a r v a -R a in w a te r  K i l l i f i s h  M E
P o e c i l i i d a e - L i v e b e a r e r s
Gambusia a f f i n i s -M o s q u i to f is h  P E
P o e c i l i a  l a t i p i n n a - S a i l f i n  M olly H E
A th e r  in id a e -S  i l v e r  s id e  s
Membras m a r t i n i c a -Rough S i l v e r s i d e  M PM
M en id ia  b e r y l l i n a -T id ew a te r  S i l v e r s i d e  M E
O rder G a s te r o s te i f o r m e s
S y n g n a th id a e - P ip e f i s h e s  + S e a h o rse s
Syngnathus  f lo r id a e -D u s k y  P i p e f i s h  M Ed
S yngnathus  l o u i s i a n a e -C ha in  P i p e f i s h  M Ed
S yngnathus  s c o v e l l i -G u lf  P i p e f i s h  M E
Order P e rc ifo rm e s
S e r r a n id a e - S e a  B asses
C e n t r o p r i s t i s  p h i l a d e l p h i c a -Rock Sea
Bass M PM
Pomatomidae -B lue  f i s h e s
Pomatomus s a l t a t r i x - B l u e f i s h  T PM
C a ra n g id a e - J a c k s  and Pompanos
C aranx h ip p o s - C r e v a l l e  Jack  T Ed
Caranx l a t u s -H o rse -ey e  J a c k  M Ed
C hloroscom brus c h r y s u r u s - A t l a n t i c
Bumper M Ed
O l i g o p l i t e s  s a u r u s -L e a th e r  j a c k e t  T PM
S e le n e  vomer- Lookdown M PM
T ra c h in o tu s  c a r o l i n u s - F l o r i d a  Pompano M IW
T r a c h in o tu s  f a l c a t u s -P e rm it  M PM
Vomer s e t a p i n n i s - A t l a n t i c  M oonfish  M Ed
C o ryphaen idae-D o lph ins
Coryphaena e q u i s e t i s -Pompano D olph in  T PM
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Table 10 (continued)
Trophic Level Category
Order P e rc ifo rm e s  (C o n ' t )
L u t ja n id a e -S n a p p e rs
Lut.j anus g r i s e u s -Gray Snapper T Ed
Lut janus s y n a g r i s -Lane Snapper T PM
L o b o t i d a e - T r i p l e t a i l s
Lobotes s u r in a m e n s ls - T r i p l e t a i l  M PM
G e rre id a e -M o ja r ra s
Eucinostom us a r g e n te u s - S p o t f in  M o ja r ra  M Ed
Eucinostom us g u l a - S i l v e r  Jenny  M Ed
R ac h y c en tr id ae -C o b ia s
R achycen tron  canadum-Cobia T PM
Pom adasyidae-G runts
O r t h o p r i s t i s  c h r y s o p te r a - P i g f i s h  M PM
Spar id a e - P o r g ie s
A rch o sa rg u s  p ro b a to c e p h a lu s -S heepshead  M Ed
Lagodon rhom boides- P i n f i s h  M Ed
Sciaenidae-D rurns
B a i r d i e l l a  c h r y s u r a - S i l v e r  P e rch  M Ed
Cynoscion a r e n a r i u s -Sand S e a t r o u t  T Ed
Cynoscion  n e b u lo s u s -S p o t te d  S e a t r o u t  T E
Larimus f a s c i a t u s -Banded Drum M PM
Leiostom us x a n th u ru s -S po t M Ed
M e n t i c i r r h u s  amerj1c a n u s -S o u th e rn
K ingfi 'sh  M Ed
M e n t ic i r rh u s  l i t t o r a l i s -G u lf  K in g f is h  M Ed
M icropogon u n d u la tu s - A t l a n t i c  C roaker M Ed
Pogonias  c ro m is -B lack  Drum T Ed
Sciaenops o c e l l a t a -Red Drum T Ed
E p h ip p id a e -S p a d e f is h e s
C h a e to d ip te ru s  f a b e r - A t l a n t i c  S p a d e f is h  M Ed
M u g il id a e -M u lle ts
M ugil c e p h a lu s - S t r i p e d  M u lle t  H Ed
M ugil curema-W hite M u lle t  H Ed
S p h y raen id a e -B a rra c u d as
Sphyraena guachancho-Guaguanche T PM
P o ly n em id ae -T h read f in s
P o ly d a c ty lu s  octonem us- A t l a n t i c  
T h re a d f in M Ed
1 2 1
Table 10 (continued)
Trophic Level
O rder P e rc i fo rm e s  (C o n 't )  
U ra n o sc o p id a e -S ta rg a z e r s
A s t ro sc o p u s  y -graecum -S o u th e rn
S t a r g a z e r  M
B len n iid ae -C o m b to o th  B le n n ie s
H ypsob lenn ius  i o n t h a s - F re c k le d  B lenny M
E l e o t r i d a e - S l e e p e r s
D o rm ita to r  m a c u la tu s - F a t  S le e p e r  M
E l e o t r i s  p i s o n i s -S p in y ch eek  S le e p e r  M
E r o t e l i s  smaragdus c i v i t a t u m -Emerald
S le e p e r  M
G o b iid ae-G o b ies
G ob io ides  b r o u s s o n n e t i  - V i o l e t  Goby M
G o b io n e l lu s  boleosom a- D a r t e r  Goby M
G o b io n e l lu s  h a s t a t u s - S h a r p t a i 1 Goby M
Gobiosoma b o s c i -Naked Goby M
Gobiosoma robustum -Code Goby M
M icro g o b iu s  g u lo s u s -Clown Goby M
M icro g o b iu s  t h a l a s s i n u s -G reen  Gogy M
G o b io n e l lu s  s h u f e l d t i -F re sh w a te r  Goby M
E v o r th o d u s  l y r i c u s -L yre  Goby M
T r i c h i u r i d a e - C u t l a s s f i s h e s  
T r i c h i u r u s  l e p t u r u s - A t l a n t i c
C u t l a s s f i s h  T
S com bridae-M ackere ls  and Tunas
Scomberomorus c a v a l l a -King M ackerel T
Scomberomorus m a c u la tu s -S p an ish  
M ackere l  T
S t r o m a te id a e - B u t te r  f i s h e s
P e p r i l u s  a l e p i d o t u s - H a r v e s t f i s h  M
P e p r i l u s  b u r t i -G u lf  B u t t e r f i s h  M
T r ig l id a e - S e a r o b i n s
P r io n o tu s  t r i b u l u s -B ighead  S e a ro b in  M
P r io n o tu s  r o s e u s - B lu e s p o t te d  S e a ro b in  M
P r io n o tu s  r u b io - B l a c k f in  S e a ro b in  M
Category
PM
E
E
E
E
E
E
E
E
E
E
E
E
E
Ed
PM
PM
Ed
Ed
Ed
Ed
Ed
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Table 10 (continued)
Trophic Level Category
Order P le u ro n e c t i fo rm e s
B o th id a e -L e f te y e  F lo u n d e rs  
A n c y lo p s e t ta  q u a d r o c e l l a t a -
O c e H a te d  F lo u n d er  M FM
C i th a r i c h t h y s  s p i l o p t e r u s -Bay W hiff  M Ed
E tro p u s  c r o s s o t u s -F r in g e d  F lo u n d e r  M Ed
P a r a l i c h t h y s  a l b i g u t t a -G u lf  F lounder T PM
P a r a l i c h t h y s  l e th o s t ig m a -S o u th e rn
F lo u n d e r  T Ed
S o le id a e - S o le s
A c h iru s  l i n e a t u s -L ined  S o le  M Ed
T r i n e c t e s  m a c u la tu s -Hogchoker M E
Cynoglo s s id ae-T o n g u ef  i  she s
Symphurus p l a g i u s a -B lackcheek  T o n g u e f ish  M Ed
Order T e tra o d o n t i fo rm e s
B a l i s t i d a e - T r i g g e r f i s h e s  and F i l e f i s h e s
A lu te r u s  s c h o e p f i -Orange F i l e f i s h  M PM
T e t r a o d o n t id a e - P u f f e r s
S p h o e ro id e s  p a r v u s - L e a s t  P u f f e r  M Ed
Key: T ro p h ic  L ev e ls
H - h e r b iv o r e  
P - p r im ary  c a r n iv o r e  
M - mid c a r n iv o r e  
T - top  c a r n iv o r e
C a te g o r ie s
F -  f r e s h w a te r  -  com plete  l i f e  c y c le  
i n  f r e s h w a te r  
E -  e s t u a r i n e  - com ple te  l i f e  c y c le  
i n  e s t u a r i e s  
SA -  semi-anadromous - spawn in  f r e s h ­
w a te r ,  m ature  i n  e s tu a r y  
Ed- e s t u a r i n e  dependen t - spawn a t  
s e a ,  young move i n t o  e s t u a r i e s  
t o  m atu re  
PM- p r im a r i ly  m arine  -  found m a in ly  
o f f s h o r e  b u t  o ccu r  a s  o c c a s io n a l  
t r a n s i e n t s  in  lower e s tu a r y
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y e a r  (T ab le  1 1 ) .  The rem a in ing  50 s p e c ie s  were ta k e n  d u r in g  two or 
more sea so n s  b u t  n o t  th ro u g h o u t th e  y e a r .  S p ec ie s  d i v e r s i t y  was h ig h e s t  
from J u ly  to  O c tober and low est from November to  F e b ru a ry .  S p e c ie s  
d i v e r s i t y  was h i g h e s t  when bay w a te r  te m p e ra tu re s  were h ig h e s t  and 
low est when w a te r  te m p e ra tu re s  were lo w e s t .  From J u ly  to  O ctober th e  
mean number o f  s p e c ie s  ta k en  a t  each  s t a t i o n  was 10 w h i le  from Novem­
b e r  to  F eb ru a ry  i t  was 4 .  The h i g h e s t  number o f  s p e c ie s  ta k e n  on any
one c o l l e c t i o n  was 22 and t h i s  o c c u r red  tw ic e ,  a t  s t a t i o n  3 on J u ly
28, 1971, w i th  th e  s e in e  and a t  s t a t i o n  1 on November 4 ,  1971, w i th
th e  t r a w l .  S p e c ie s  d i v e r s i t y  g r a d u a l ly  in c re a s e d  th ro u g h  th e  s p r in g  
a f t e r  th e  w in t e r  minimum t o  a  maximum i n  l a t e  summer and th e n  d e c re a se d  
r a p i d l y  in  th e  l a t e  f a l l .
A re a l  s p e c ie s  c o m p o s i t io n  a l s o  v a r i e d  c o n s id e ra b ly ;  some s p e c ie s  
were  ta k en  a t  on ly  one s t a t i o n ,  o th e r s  a t  two or more and a  few a t  a l l  
s t a t i o n s .  There were 12 s p e c ie s  ta k e n  a t  s t a t i o n  0 o n ly ,  5 s p e c ie s  a t  
s t a t i o n  1 o n ly ,  7 s p e c ie s  a t  s t a t i o n  2 o n ly ,  4 s p e c ie s  a t  s t a t i o n  3
o n ly ,  4 s p e c ie s  a t  s t a t i o n  4 o n ly ,  0 s p e c ie s  a t  s t a t i o n  5 o n ly ,  4
s p e c ie s  a t  s t a t i o n  6 on ly  and 10 s p e c ie s  ta k en  a t  a l l  s t a t i o n s  (T able  
1 2 ) .  S t a t i o n  2 and 3 had the  h i g h e s t  mean number o f  s p e c ie s  pe r  
c o l l e c t i o n  th ro u g h  th e  e n t i r e  sam pling  p e r io d  (12) w h i le  s t a t i o n  6 had 
th e  low est ( 6 ) .  The t o t a l  number o f  s p e c ie s  tak en  a t  s t a t i o n s  0 to  6
were 47, 48 , 53 , 49 ,  34, 40, and 30, r e s p e c t i v e l y .  The d e c re a se  in
th e  number o f  s p e c ie s  found n o rthw ard  th ro u g h  the bay i s  a t t r i b u t a b l e  
to  th e  d e c r e a s in g  s a l i n i t y  o f  th e  a r e a .  Gunter (1963, 1967) no ted  
t h a t  the  g r e a t e s t  number o f  s p e c ie s  were  found in  h ig h  s a l i n i t y  and 
t h a t  the  number o f  s p e c ie s  d e c l in e d  in  lower s a l i n i t y  in  upper bays
Table 11
S p e c ie s  Taken E x c lu s iv e ly  D uring  Each Season and A l l  Year
S p r in g  (MAM)
R hizoprionodon 
te r ra e n o v a e  
C arch a rh in u s  leu ca s  
I c t a l u r u s  c a tu s  
G u n te r ic h th y s  
lo n g ip e n is  
H iru n d ic h th y s  r o n d e l e t i  
C e n t r o p r i s t i s  
p h i l a d e lp h ic a  
Pomatomus s a l t a t r i x  
Coryphaena e q u is e tu s  
R achycen tron  canadum 
O r t h o p r i s t i s  
c h ry s o p te r a  
Evorthodus l y r i c u s  
P r io n o tu s  ru b io  
A n c y lo p se t ta  
q u a d r o c e l l a t a
Summer (JJA)
Opisthonema oglinum  
L e n is o s te u s  p l a t v -  
stomus 
Ophichthus gomesi 
S a r d i n e l l a  anchovia  
Anchoa ly o l e p i s  
Gobiesox s trum osus 
Hyporhampus 
u n i f a s c i a t u s  
Chloroscombrus 
c h ry su ru s  
T ra c h in o tu s  f a l c a t u s  
Vomer s e t a p in n i s  
L u t jan u s  g r i s e u s  
L u t jan u s  s y n a g r is  
M e n t ic i r rh u s  
l i t t o r a l i s  
Mugil curema 
Sphyraena guachancho 
P o ly d a c ty lu s  octonemus 
G obio ides  b ro u s s o n n e t i  
S comberomorus m acu la tu s  
T r in e c t e s  m acu la tu s
F a l l  (SON)
S e lene  vomer 
E l e o t r i s  n i s o n i s  
E r o t e l i s  smarag- 
dus c iv i t a tu m  
Gobiosoma 
robustum
W inte r  (DJF)
L e p is o s te u s  s p a tu l a  
U rophycis  f l o r i d a n u s  
G ob io n e llu s  
s h u f e l d t i
A l l  Year
Anchoa m i t c h i l l i  
A r iu s  f e l i s  
Leiostom us 
x a n th u ru s  
Micropogon 
u n d u la tu s  
M ugil c ep h a lu s  
C i th a r i c h th y s  
s p i l o p t e r u s  
B r e v o o r t i a  
p a t ro n u s  
Symphurus 
p l a g iu s a  
M enid ia  b e r y l l i n a  
B a i r d i e l l a  
c h ry s u ra  
Cynoscion 
n eb u lo su s
Table 12
S p e c ie s  Taken Only At C e r ta in  S t a t i o n s  and At A l l  S t a t i o n s  
T o ta l  Number o f  S p ec ie s  Taken i n  P a r e n th e s i s
S t a t i o n  0 (47)
R hizoprionodon  te r ra e n o v a e  
S a rd in e1 1 a  anchovia  
Anchoa l y o l e p i s  
Hyporhampus u n i f a s c i a t u s  
O l i g o p l i t e s  sau ru s  
T ra c h in o tu s  c a r o l in u s  
Coryphaena e q u i s e t i s  
R echycen tron  canadum 
O r t h o p r i s t i s  c h ry o p te ra  
Larimus f a s c i a t u s  
M e n t ic i r rh u s  l i t t o r a l i s
S t a t i o n  1 (48)
C e n t r o p r i s t i s  p h i l a d e lp h ic a  
L u t jan u s  sy n a g r is  
E l e o t r i s  p i s o n i s  
E r o t e l i s  smaragdus 
c iv i t a tu m  
P r io n o tu s  ro se u s
S t a t i o n  2 (53)
G unter ic h th y s  lo n g ip e n is  
A denia  x e n ica  
Cyprinodon v a r  ie g a tu s  
P o e c i l i a  l a t l p i n n a  
T ra c h in o tu s  f a l c a t u s  
G obio ides b ro u sso n n B ti  
Gobiosoma robustum
S t a t i o n  3 (49)
U rophycis  f l o r i d a n u s  
S e len e  vomer 
Sphyraena guachancho 
P e p r i l u s  b u r t i
S t a t i o n  4 (34)
C arch a rh in u s  leu ca s  
Lut janus g r i s e u s  
G o b io n e llu s  s h u f e l d t i  
P r io n o tu s  ru b io
S t a t i o n  5 (40) 
None
S t a t i o n  6 (30)
I ^ p i s o s t e u s  p la ty s to m u s  
I c t a l u r u s  c a tu s  
Pogonias cromis 
T r in e c te s  m aculatus
A l l  S t a t i o n s  (100)
B r e v o o r t ia  p a t ro n u s  
Anchoa h e p se tu s  
Anchoa m i t c h i l l i  
A riu s  f e l i s  
B a i r d i e l l a  c h ry s u ra  
Cynoscion n eb u lo su s  
Leiostom us x a n th u ru s  
Micropogon u n d u la tu s  
M ugil c ep h a lu s  
C i th a r i c h t h y s  s p i l o p t e r u s
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and e s t u a r i e s .  Low s a l i n i t i e s  l i m i t  movement o f  s t e n o h a l ln e  m arine  
f i s h e s  i n t o  upper e s t u a r i e s .  Only e u r y h a l in e  f i s h e s  can  o sm o reg u la te  
a t  low and h ig h  s a l i n i t i e s .
I  to o k  th e  s m a l l e s t  specim ens o f  most s p e c ie s  i n  more s a l i n e  
w a te r s  a t  s t a t i o n s  i n  th e  lower bay . G unter (1957) r e p o r t e d  t h a t  
i n d i v i d u a l s  o f  m ost m arine  s p e c ie s  t a k e n  i n  f r e s h  w a te r  were s m a l le r  
th a n  th o s e  t a k e n  in  more s a l i n e  w a te r .  However, he  a l s o  s t a t e d  t h a t  
th e  v e ry  s m a l l e s t  specim ens a r e  found i n  w a te r s  o f  q u i t e  h ig h  s a l i n i t y  
s in c e  most m arine  f i s h e s  spawn i n  o r  n e a r  th e  s e a .  The young, a s  p o s t ­
l a r v a e ,  th e n  move to  w a te r s  o f  lower s a l i n i t y .  A c c o rd in g ly ,  I  found 
t h a t  f o r  74 o f  th e  100 s p e c i e s ,  th e  s m a l l e s t  specim ens were ta k e n  in  
th e  lower bay ( s t a t i o n s  0 -3 ) w here s a l i n i t i e s  were  h ig h e r .  T here  i s  th e  
p o s s i b i l i t y  t h a t  I  cou ld  have been  sam pling  t r a n s i e n t s  moving toward 
lower s a l i n i t i e s .  A lso ,  I  d id  n o t  have a s t a t i o n  in  v e ry  low s a l i n i t y  
w a te r  a p p ro ach in g  t h a t  o f  f r e s h  w a te r .  G unter (1956) r e p o r t e d  t h a t  
m ost e s t u a r i n e  dependen t f i s h e s  a r e  more s e n s i t i v e  t o  s a l i n i t y  d i f f e r ­
e n ces  n e a r  th e  lower s id e  o f  t h e i r  t o l e r a t i o n  l i m i t  th a n  th e  upper s i d e .  
The s a l i n i t y  a t  s t a t i o n  6 a v erag ed  8 ° /o o  and was p ro b a b ly  n o t  low 
enough to  be l i m i t i n g  to  th e  d i s t r i b u t i o n  o f  some s p e c i e s .  I f  I  had 
a s t a t i o n  in  o r  n e a r  f r e s h w a te r ,  a  more n o t i c e a b l e  s i z e - s a l i n i t y  * 
g r a d i e n t  may have been observed  due to  a  l a r g e r  p r o p o r t io n  o f  sm all  
i n d i v i d u a l s .
I t  i s  e v id e n t  t h a t  t h e r e  i s  much v a r i a t i o n  i n  s e a s o n a l  and a r e a l  
s p e c ie s  co m p o s i t io n .  The p r im a r i l y  m arine  s p e c ie s  were ta k e n  m o s tly  
i n  th e  summer and f a l l  i n  th e  lower b a y .  Some o f  th e  e s t u a r i n e  s p e c ie s  
t h a t  were ta k e n  a l l  y e a r  were e s s e n t i a l l y  th e  same ones t h a t  were
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tak en  a t  a l l  s t a t i o n s .  A l l  s p e c ie s  o f  t h i s  group were e i t h e r  e s t u a r i n e  
o r  e s t u a r i n e  dep en d en t.
Gear S e l e c t i v i t y
P e r t i n e n t  d a t a  f o r  comparing s e l e c t i v i t y  o f  th e  t h r e e  ty p e s  o f  
g e a r  used  in  my s tu d y  i s  p re s e n te d  in  T able  13. I t  i s  e v id e n t  t h a t  
t h e  s e in e  c a p tu re d  th e  g r e a t e s t  w e ig h t ,  th e  h i g h e s t  mean biom ass in
o O
g/m , th e  g r e a t e s t  mean number per m , and th e  h i g h e s t  number o f  
s p e c ie s  o f  a l l  t h r e e  g e a r  t y p e s .  A t o t a l  o f  160.8  kg o f  f i s h  were 
ta k e n  w i th  th e  s e in e  compared to  130.2 kg w i th  th e  t r a w l  and 85 .1  kg 
w i th  th e  trammel n e t .  The mean biom ass a v a i l a b l e  to  the  s e in e  th ro u g h
th e  e n t i r e  sam pling  p e r io d  was 4 .5 1  g/m^ w h i le  th e  mean biom ass was
2 2 on ly  1.03 g/m f o r  th e  t r a w l  and 3 .5 8  g/m f o r  th e  trammel n e t .  The
ran g e  i n  biom ass ta k e n  by each  g ea r  was: s e i n e ,  .17 to  17 .07 ; t r a w l ,
.37 to  2 .9 7 ;  trammel n e t ,  1 .49  to  5 .9 3 .  The s e in e  a l s o  c a p tu re d  a
9g r e a t e r  mean number o f  f i s h  pe r  m ( .8 7 )  i n  com parison  to  th e  t r a w l  
( .5 8 )  and trammel n e t  ( . 0 2 ) .  A t o t a l  o f  68 s p e c ie s  were  ta k e n  w i th  
t h e  s e in e ,  60 w i th  th e  t r a w l  and 27 w i th  th e  trammel n e t .  Twenty-one 
s p e c ie s  were t a k e n  s o l e l y  w i th  th e  s e i n e ,  15 o f  w hich a r e  s p e c ie s  
a s s o c i a t e d  w i th  th e  s u r f a c e  o r  sh a l lo w  s h o r e l i n e  a r e a s .  Of th e  17 
s p e c ie s  ta k e n  on ly  w i th  th e  t r a w l ,  13 a re  s t r i c t l y  bo ttom  f i s h e s .
Only 4 s p e c ie s  were c a p tu re d  e x c lu s iv e ly  w i th  th e  trammel n e t ,  a l l  o f  
w hich were ta k e n  on ly  one t im e .
There  w ere  16 s p e c ie s  ta k e n  w i th  a l l  t h r e e  ty p e s  o f  g e a r .  Those 
s p e c ie s  ta k e n  on ly  by one g e a r  and th o s e  ta k e n  w i th  a l l  g ea r  a r e  l i s t e d  
i n  T ab le  14. The s m a l l e s t  f i s h  c a p tu r e d  d u r in g  t h i s  s tu d y  was an  11 mm
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Table 13
S e l e c t i v i t y  o f  the  Three  Types o f  Gear
Trawl S e in e  Trammel Net
Sam pling
Area (m2) 832 .5  7 6 0 .0  1327.9
Number
Samples 132 47 20
T o t a l  W eight
F is h  (K ilogram ) 130.2  160.8  85.1
Mean Biomass
(g/m 2) 1.03 4 .5 1  3 .58
Range in
Biomass (g/m 2) .3 7 -2 .9 7  .1 7 -1 7 .0 7  1 .4 9 -5 .9 3
T o t a l  Number
F is h  63 ,863 31 ,092  531
Mean Number
F ish /S am p le  484 662 27
Mean Number
F ish /m  .58 .87 .02
T o t a l  Number
S p e c ie s  Caught 60 68 27
Number S p e c ie s  
w i th  Only T h is
Gear 17 21 4
S m a l le s t  F is h
Caught (mm) 11 17 56
L a rg e s t  F is h
Caught (mm) 1170 865 1032
Table 14
S p e c ie s  Taken W ith Only One Type o f  Gear and By A l l  Gear
Traw l
O phichthus gomesi 
Uronhvcis f l o r id a n u s  
Lepoohidium e r a e l l s i  
G u n te r ic h th v s  lo n e ip e n is  
Svnenathus lo u i s i a n a e  
S e len e  vomer 
T ra c h in o tu s  f a l c a t u s  
Sphyraena guachancho 
E l e o t r i s  p i s o n i s  
E r o t e l i s  smaragdus 
c iv i t a tu m  
G obio ides  b ro u s s o n n e t i  
G o b io n e llu s  s h u f e l d t i  
P r io n o tu s  ro se u s  
P r io n o tu s  ru b io  
A n c y c lo p se t ta  
q u a d r o c e l l a t a  
P a r a l i c h th y s  a l b i g u t t a  
T r in e c t e s  m acu la tu s
Seine
R hizoprionodon  te r ra e n o v a e  
S a r d i n e l l a  anchovia  
Anchoa ly o l e p i s  
Hyporhampus u n i f a s c i a t u s  
S t r o n e v lu ra  m arina  
Adenia x e n ica  
Cyprinodon v a r i e g a tu s  
Fundulus g ra n d is  
Fundulus s i m i l i s  
Membras m a r t in ic a  
M enid ia  b e r y l l i n a  
C e n t r d p r i s t i s  p h i l a d e lp h ic a  
Pomatomus s a l t a t r i x  
O l i g o p l i t e s  sau ru s  
T ra c h in o tu s  c a r o l in u s  
L u t jan u s  s y n a g r is  
Larimus f a s c i a t u s  
M e n t ic i r rh u s  l i t t o r a l i s  
Mugil curema 
A stro sco p u s  y-graecum
Trammel Net
C arch a rh in u s  leu cas  
L e p is o s te u s  p la ty s to m u s  
I c t a l u r u s  c a tu s  
L u t ian u s  g r i s e u s
A l l  Gear
D a s y a t i s  s a b in a  
B r e v o o r t i a  p a t ro n u s  
Anchoa m i t c h i l l i  
A riu s  f e l i s  
Caranx h ippos
A rchosargus  p ro b a to c e p h a lu s  
Lagodon rhomboides 
Cynoscion n e b u lo su s  
Leiostomus x a n th u ru s  
Micropogon u n d u la tu s  
M e n t i c i r rh u s  am ericanus  
C h a e to d ip te ru s  f a b e r  
M ugil c ep h a lu s  
P r io n o tu s  t r i b u l u s  
P a r a l i c h th y s  le th o s t ig m a  
P e p r i l u s  a l e p i d o tu s
Scomberomorus m acu la tu s
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A t l a n t i c  c ro a k e r  tak en  w ith  th e  t r a w l  and the  l a r g e s t  a 1170 tran a l l i ­
g a to r  g a r  a l s o  ta k e n  w ith  th e  t r a w l .
Age and Growth o f th e  A t l a n t i c  C roaker
The l i f e  h i s t o r y  o f  th e  A t l a n t i c  c ro a k e r  i n  c o a s t a l  e s t u a r i e s  i s  
f a i r l y  w e l l  known and has been  th e  s u b j e c t  o f  numerous w o rk e rs .  Be­
h a v io r  in c lu d in g  movements and m ig r a t io n  has  b een  d i s c u s s e d  by Bearden
(1 9 6 4 ) , S u t tk u s  (1954) and Haven (1 9 5 9 ) .  I t s  food h a b i t s  have been  
s tu d ie d  by R o e lo fs  (1 9 5 4 ) ,  R eid  e t  a l .  (1 9 5 6 ) ,  D a r n e l l  (1 9 5 8 ) ,  A v au lt  
e t  a l .  (1 9 6 9 ) ,  Hansen (1970) and P a rk e r  (1 9 7 1 ) .  Growth, spawning and 
s e a s o n a l  and a r e a l  d i s t r i b u t i o n  o f  th e  A t l a n t i c  c ro a k e r  have been  
de te rm in ed  by Welsh and B reder (1 9 2 3 ) ,  H ig g in s  and  P ea rso n  (1 9 2 7 ) ,
P ea rso n  (1 9 2 9 ) ,  H ild e b ra n d  and C able  (1 9 3 0 ) , W allace  (1 9 4 1 ) ,  S u t tk u s  
(1 9 5 4 ) ,  Haven (1 9 5 7 ) ,  B earden (1 9 6 4 ) ,  Roithm ayr (1 9 6 5 ) ,  Hansen (1 9 6 9 ) ,  
N elson  (1 9 6 9 ) ,  P a rk e r  (1971) and Herke (1 9 7 1 ) .  The c ro a k e r  growth 
r a t e  from th e s e  s t u d i e s  a t  v a r io u s  r e g io n s  a lo n g  th e  A t l a n t i c  and G u lf  
c o a s t s  has  b een  com piled in  T ab le  15. A n a ly s is  of l e n g th - f r e q u e n c y  
d i s t r i b u t i o n s  was th e  method u sed  i n  a l l  o f  th e s e  s t u d i e s  to  g e t  
growth e s t i m a t e s .  I t  i s  c l e a r  t h a t  t h e r e  i s  a g r e a t  d e a l  of geo g rap h ­
i c a l  v a r i a t i o n  i n  th e  e s t im a te d  grow th r a t e .  No d i s t i n c t  g e o g ra p h ic a l  
p a t t e r n  was e v i d e n t ,  however, and P a rk e r  (1971) concluded  t h a t  th e s e  
v a r i a t i o n s  p ro b a b ly  r e p r e s e n te d  a co m b in a tio n  o f  g e a r  s e l e c t i v i t y ,  
in a c c u r a c ie s  in  th e  te c h n iq u e s  used  to  e s t im a te  g row th , and y e a r - t o -  
y e a r  f l u c t u a t i o n s  r e s u l t i n g  from l o c a l  e n v iro n m e n ta l  d i f f e r e n c e s  in  
te m p e ra tu re  and fo o d . A verag ing  th e s e  e s t i m a te s  from T ab le  15 f o r  th e  
f i r s t  t h r e e  y e a r s  o f  l i f e ,  c ro a k e r s  grow t o  149 mm i n  t h e i r  f i r s t  y e a r ,  
206 mm in  t h e i r  s e c o n d ,y e a r ,  and 247 mm i n  t h e i r  t h i r d  y e a r .
Table 15
Age-Length R e la t io n s h ip  o f  A t l a n t i c  C roaker from P rev io u s  S tu d ie s  Along th e  A t l a n t i c  
and G ulf C oas ts  and T h is  S tudy . A l l  Measurements R ep rese n t  T o ta l  Length i n  mm.
T o ta l  Length i n  mm a t  Age:
Worker L o ca t io n 1 2 3
Welsh and B reder  (1923) New J e r s e y 150 220 265
Haven (1957) V i r g in i a 175-180
H igg ins  and P ea rso n  (1927) Pam lico Sound, N. C a ro l in a 180 240
H ild eb ran d  and Cable (1930) B e a u fo r t ,  N. C a ro l in a 143.4
B earden  (1964) S. C a ro l in a 120-130
Hansen (1969) P en saco la  Bay, F l a . 120
N elson  (1969) M obile Bay, A la . 117 165-175
Roithmayr (1965) N o r th e rn  G ulf 120 170 195
P a rk e r  (1971) Lake Borgne, La. 163
S u t tk u s  (1954) Lake P o n tc h a r t r a in ,  La. 145
Herke (1971) Marsh I s l a n d ,  La. 200
P ark e r  (1971) G a lv es to n  Bay, Tex. 120-143
P earso n  (1929) Texas 180 240 280
T h is  Study Caminada Bay, La. 140-150 180-210 -----
Mean 149 206 247
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The purpose  of my work w ith  th e  A t l a n t i c  c ro a k e r  was n o t  to  
d u p l i c a t e  or a t te m p t  to  v e r i f y  p a s t  s t u d i e s  b u t  to  d e te rm in e  th o se  
a s p e c t s  o f  th e  l i f e  h i s t o r y  n e c e s s a ry  to  e s t im a te  c ro a k e r  p r o d u c t io n .
To d e te rm in e  a  c ro a k e r  p ro d u c t io n  e s t i m a t e ,  th e  s e a s o n a l  change in  
c ro a k e r  s ta n d in g  c rop  b iom ass , numbers a t  v a r io u s  i n t e r v a l s  d u r in g  
th e  y e a r  and s e a s o n a l  c ro a k e r  grow th  r a t e s  a r e  needed . S in ce  growth 
r a t e s  v a ry  from one c o a s t a l  r e g io n  t o  a n o th e r ,  th e  growth r a t e  of 
A t l a n t i c  c ro a k e r  was c a l c u l a t e d  in  th e  Caminada Bay a r e a .  I  d e t e r ­
mined growth r a t e  by a n a l y s i s  o f  le n g th - f r e q u e n c y  d i s t r i b u t i o n s  and 
v e r i f i e d  t h i s  by s c a l e  a n a l y s i s .  The v a l i d i t y  o f  u s in g  s c a l e  a n a ly s i s  
a s  a te c h n iq u e  fo r  a s s e s s i n g  age and grow th o f s o u th e r n  m arine  f i s h  
has  b een  d em o n s tra ted  by S u n d a ra ra j  (1960) on sp o t  (Leiostom us 
x a n th u ru s )  i n  Lake P o n t c h a r t r a i n ,  L o u i s ia n a .  H is  e s t i m a te s  o f  
grow th  o f  z e ro  age c l a s s  s p o t  u s in g  le n g th - f r e q u e n c y  a n a l y s i s  (142 
mm and s c a l e  a n a l y s i s  (144 mm) were a lm o s t  i d e n t i c a l .  In  a d d i t i o n  to  
l e n g th - f r e q u e n c y  a n a l y s i s ,  I  d e te rm in ed  a  le n g th -w e ig h t  r e l a t i o n s h i p  
so w e igh t o f  c ro a k e rs  a t  v a r io u s  le n g th s  cou ld  be c a l c u l a t e d .
E s t im a te  o f Growth from L eng th -F requency  D i s t r i b u t i o n
I  have e s t im a te d  grow th r a t e  fo r  Age C la s s  0 and I  c ro a k e rs  
b a se d  on le n g th - f r e q u e n c y  a n a l y s i s .  No Age C la s s  I I  f i s h  were tak en  
in  t h i s  s tu d y  presum ably  becau se  c ro a k e r s  rem ain  in  o f f s h o r e  w a te r s  
a f t e r  spawning a t  th e  end o f  t h e i r  second y e a r  (G u n te r ,  1945). E s t i ­
m ates  o f  s e a s o n a l  growth from J u ly  1971 to  June 1972 a re  p re s e n te d  
in  Table  16. L en g th -f re q u en c y  d i s t r i b u t i o n s  used  in  th e  a n a ly s i s  a re  
p r e s e n te d  i n  Table  17 and F ig u r e  31.
P o s t l a r v a l  c ro a k e rs  w ere  f i r s t  c o l l e c t e d  i n  November 1971 a t
F ig u r e  31. S e a so n a l  l e n g th - f r e q u e n c y  d i s t r i b u t i o n s  of 
M icropogon u n d u la tu s  ta k e n  in  th e  Catninada 
Bay system  w i th  combined g e a r ,  J u ly  1971 - 
June 1972.
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a le n g th  oC 11 mm (F ig u re  3 1 ) .  Growth o f t h i s  age c l a s s  was fo llow ed  
from November 1971 t o  th e  t e r m in a t io n  o f  sam pling  in  June 1972. In  
o rd e r  to  o b ta in  e s t i m a te s  o f  a f u l l  y e a r ' s  g row th , I  had to  u t i l i z e  
d a t a  from J u ly  1971 to  O ctober 1971 and assume t h a t  growth r a t e s  in  
th e  same p e r io d  o f  t im e  ( J u ly  to  O c tober)  in  b o th  y e a r s  were s i m i l a r .  
P a rk e r  (1971) found th&t c ro a k e r  growth r a t e s  in  G a lv es to n  Bay in  
1963 and 1964 were n e a r l y  i d e n t i c a l  so assuming growth r a t e s  were 
s i m i l a r  in  1971 and 1972 may n o t  be u n r e a l i s t i c .  From November 1971 
to  A p r i l  1972 ( t h e  p e r io d  o f r e c r u i t m e n t ) ,  th e  a p p a r e n t  growth r a t e  
was r e p r e s s e d  by th e  im m ig ra t io n  o f new p o s t l a r v a e  i n t o  th e  s tu d y  a r e a .  
T h is  i s  a p p a re n t  by in s p e c t in g  th e  mean l e n g th  from  November to  A p r i l  
i n  T ab le  17. N um erica l abundance and growth r a t e  in c re a s e d  u n t i l  May 
1972 (F ig u re  31 and T ab le  1 6 ) .  A f te r  May, numbers and growth r a t e s  
d e c re a se d  r a p i d l y .  From May to  O c to b e r ,  e m ig ra t io n  was o c c u r r in g  as 
c ro a k e r s  began  moving o f f s h o r e .
S easo n a l  grow th r a t e s  w ere  de te rm in ed  by p l o t t i n g  growth i n ­
c r e a s e s  betw een each  sam pling  p e r io d  and combining fo r  each  season  
o f  t h e  y e a r  (T ab le  1 6 ) .  From November 1971 to  l a t e  F eb ru a ry  1972, 
grow th  r a t e s  were  a p p ro x im a te ly  15 .0  mm pe r  month when c ro a k e rs  
ran g ed  in  l e n g th  from  25 t o  38 mm (T ab le  17 ) .  From l a t e  F eb ru a ry  
t o  mid May, when c r o a k e r s  ran g ed  i n  mean le n g th  from 38 t o  89 mm, 
grow th r a t e  was h ig h e r  a t  19 .3  mm p e r  month. From mid May to  l a t e  
J u l y ,  when c r o a k e r s  ran g ed  in  mean le n g th  from 89 to  122 mm, growth 
r a t e s  d e c re a se d  to  11 .3  mm per  month. From l a t e  J u ly  to  O ctober w i th  
c ro a k e r s  r a n g in g  from  122 to  148 mm, growth r a t e s  were 9 .2  mm p e r  
m onth. The h i g h e s t  grow th r a t e  o c c u r re d  i n  th e  s p r in g  m onths. T h is
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was p ro b ab ly  p a r t i a l l y  a t t r i b u t a b l e  to  an  optimum growth te m p e ra tu re  
and maximum food a v a i l a b i l i t y .  The mean m onthly  grow th r a t e  from 
J u ly  1971 to  June 1972 was 12 .0  mm. I n s p e c t io n  o f  F ig u re  31 and 
T ab le  17 r e v e a l s  t h a t  c ro a k e rs  r e a c h e d  a  t o t a l  le n g th  o f  140 to  150 
mm in  O ctober 1971 when th ey  w ere  ap p ro a ch in g  one y e a r  o f  age (assum­
in g  th ey  were spawned i n  O ctober o r  November o f  th e  p re v io u s  y e a r ) .
C ro ak ers  l a r g e r  th a n  150 mm were ta k e n  from J u ly  to  November
1971 and F eb ru a ry  to  June 1972 (F ig u re  3 1 ) .  No c ro a k e r s  g r e a t e r  th a n  
150 mm were t a k e n  from November 1971 to  F eb ru a ry  1972. A p p a ren t ly  
t h i s  s i z e  c l a s s  had e i t h e r  moved back  o f f s h o r e  to  spawn o r grown 
l a r g e  enough to  evade c a p tu r e .  These were p ro b ab ly  Age C la s s  I  f i s h  
ap p ro a ch in g  two y e a r s  o f  a g e .  Only 29 o f  th e  5 ,300  c ro a k e rs  ta k e n
w ere Age C la ss  I  f i s h  o r  o l d e r .  In  th e  l a t e  summer and e a r l y  f a l l ,
th e  m a jo r i t y  o f  Age C la s s  I  f i s h  were 180 to  210 mm t o t a l  le n g th  
(F ig u re  31) and I  f e e l  t h i s  i s  th e  l e n g th  a t t a i n e d  a t  two y e a r s  of 
ag e .  One specim en ta k e n  i n  November 1971 was 195 mm and was p ro b a b ly  
a two y e a r  o ld  c ro a k e r  h a v in g  been  spawned in  th e  f a l l  of 1969.
S c a le  A n a ly s is
The u se  o f  an n u a l  c i r c u l i  o r  a n n u l i  on s c a l e s  a s  an i n d i c a t o r  
o f  y e a r l y  grow th i s  a s ta n d a rd  p r a c t i c e  i n  f i s h e r y  b io lo g y .  T h is  
method has been  used  in  a g in g  s o u th e r n  m arine  f i s h  by S u n d a ra ra j  
(1960) w i th  s p o t  i n  Lake P o n t c h a r t r a i n ,  L o u i s ia n a ,  S u t tk u s  and Sun­
d a r a r a j  (1961) w i th  G u lf  menhaden o f f  th e  mouth o f  th e  M is s i s s i p p i  
R iv e r ,  and Hansen (1969) w i th  p i n f i s h  in  P en sac o la  Bay, F l o r i d a .
T h is  method was t r i e d  i n  o rd e r  to  v e r i f y  my e s t im a te d  growth r a t e  
d e te rm in ed  from le n g th - f r e q u e n c y  a n a l y s i s .
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Table 16
E s t im a te  o f  Age C la s s  0 C roaker Growth R ate  
D e r iv ed  from L eng th -F requency  D ata  (1971-2)
Mean In c re a s e
Range of p e r  Sampling I n c r e a s e
L a r g e s t I n c r e a s e P e r io d  (mm) per
Sam pling  P e r io d F i s h  (mm) (mm) (3 weeks) Month (mm)
Nov. 4-Nov. 23, 1971 43-48 5
Nov. 23-Dec. 16 48-63 15
Dec. 1 6 -Jan .  12, 1972 63-73 10 11 .0 15.0
J a n .  12-Feb. 2 73-88 15
Feb. 2 -F eb . 24 88-98 10
F e b . 24-M ar. 15 98-113 15
Mar. 14-A pr. 4 113-133 20 13 .0 19.3
A pr. 4 -A pr. 29 133-143 10
A p r . 29-May 17 89-96* 7
May 17-J u n .  7 96-106 10
Ju n .  7 -Ju n .  28 106-111 5 8 .7 11.3
Ju n .  2 8 -J u l .  28, 1971** 111-122 11
J u l .  28-Sep . 21 122-142 20
Sep. 2 1 - 0 c t .  14 142-145 3 7 .6 9 .2
*Mean le n g th  used  from May to  O ctober as  i n d i c a t o r  o f  grow th .
* * I t  was n e c e s s a ry  to  u se  growth e s t i m a te s  d e r iv e d  from 1971 sam pling  
from J u ly  28 to  O ctober 14 in  o rd e r  to  e s t im a te  one y e a r ' s  grow th . 
Sam pling te rm in a te d  i n  June 1972 and i t  was assumed t h a t  growth 
r a t e s  in  b o th  y e a r s  were  s i m i l a r .
Tab l e  1'7
Length Frequency D is tr ib u tio n  o f  Age Class 0 A tla n t ic  Croaker from Ju ly  1971 to  June 1972.
Data R epresents A ll  S ta tio n s  and Gear Combined.
T o ta l Ju ly  Aug. S ep t. O ct. Nov. Nov.
Length (mm) 28-29 28-29 21-22 14-16 4 -5 23
11-15 3 2
16-20 9 13
21-25 18 42
26-30 4 61
31-35 9 27
36-40 0 13
41-45 5
46-50 '""-I-
51-55
56-60
61-65
66^70
71-75
76-80
81-85
86-90
91-95
96-100
101-105
106-110
111-115
116-120
121-125
1Z6-130
131-135
136-140
1
1
4
2
2
3
3
2
2
Dec. Jan. 
16 12-13
Feb.
2
Feb.
24
Mar.
14-15
Apr.
4
Apr.
29-30
May
17-18
June
7-8
June
28-29
141-145 2 3 1 1 2
146-150 2 3 1 1 1
Mean Length 122 148 142 145 25 28 27 34 38 35 38 63 89 96 106 111
T ota l Number 22 2 7 2 46 164 673 255 210 540 476 593 703 400 102 22
S tra ig h t l in e s  in d ic a te  estim ated  growth between sampling p er io d s. L ines connect la r g e s t  in d iv id u a ls  w h ile  
recru itm ent i s  occurring (Nov. to  A p ril) and means a f t e r  em igration  has s ta r ted  (May to Oct . ) .
VjJ
->3
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A lthough  the  t o t a l  number o f  s c a l e s  I  examined was n o t  l a r g e ,
I  f e e l  t h a t  th e  r e s u l t s  I  o b ta in e d  were a d e q u a te  to  s u b s t a n t i a t e  my 
le n g th - f r e q u e n c y  d a t a .  The age o f  f i s h  a s  in d i c a t e d  by s c a le s  con­
formed to  t h a t  i n d i c a t e d  by le n g th - f r e q u e n c y  d a t a .  S c a le  samples 
were ta k e n  from 8 c ro a k e r s  be tw een 140 and 150 mm and 3 c ro a k e rs  
betw een 177 and 228 mm. F iv e  to  t e n  s c a l e s  from each  f i s h  were 
exam ined. O c c a s io n a l ly  r e g e n e r a te d  s c a l e s  were found w hich were no t 
used  i n  age d e te r m in a t io n .  A l l  s c a l e s  were removed from an a re a  j u s t  
above th e  l a t e r a l  l i n e  im m edia te ly  b e h in d  th e  l e f t  o p e r c l e .
S c a le s  ta k en  from c ro a k e r s  betw een 140 and 150 mm in  September 
and O ctober 1971 showed one d i s t i n c t  an n u lu s  n e a r  th e  edge o f th e  
a n t e r i o r  f i e l d .  T h is  i n d i c a t e d  th e s e  f i s h  were a p p ro x im a te ly  one 
y e a r  o f  a g e .  In  m ost c a s e s  th e  a n n u l !  were l o c a t e d  e i t h e r  r i g h t  on 
th e  edge o f th e  s c a l e  o r  w i t h i n  3 to  4 c i r c u l i  o f  th e  edge. The b e s t  
c r i t e r i a  o f  th e  c ro a k e r  an n u lu s  were " c r o s s in g  o v e r"  and a d j a c e n t  
zo n es  o f  c lo s e l y  spaced  c i r c u l i  and w id e ly  spaced  c i r c u l i .
S c a le s  from th e  3 specim ens t h a t  were 177 to  228 mm a l s o  showed 
d i s t i n c t  annu lus  fo rm a t io n .  The 177 mm f i s h  had a d e f i n i t e  annu lus  
6 c i r c u l i  from th e  edge o f  t h e  a n t e r i o r  f i e l d  w hich i n d i c a t e s  th e  f i s h  
was over one y e a r  o ld .  I t  was ta k e n  on F eb ru a ry  24, 1972, a t  s t a t i o n  
6 and was p ro b ab ly  spawned in  th e  f a l l  o f  1970. The s c a l e s  from two 
specim ens t h a t  w ere  220 and 228 mm had two a n n u l ! .  For b o th  f i s h ,  th e  
f i r s t  an n u lu s  was a b o u t  t w o - th i r d s  o f  th e  d i s t a n c e  from th e  focus  to  
th e  edge o f  th e  a n t e r i o r  f i e l d .  The second an n u lu s  was 8 c i r c u l i  
from th e  edge o f  th e  a n t e r i o r  f i e l d  fo r  th e  228 mm specim en and 3 
c i r c u l i  from th e  edge o f  th e  a n t e r i o r  f i e l d  f o r  th e  220 mm specim en.
139
T his  p a t t e r n  o f  a n n u l i  i n d i c a t e s  t h e s e  two f i s h  were over two y e a r s  
o f  age and s u p p o r ts  my le n g th  f req u en cy  d a ta  f o r  two y e a r  o ld  c ro a k e r  
w hich I  had e s t im a te d  were betw een 180 and 210 mm.
Length-W eiRht R e l a t io n s h ip
The d e t e r m in a t io n  o f . a  le n g th -w e ig h t  r e l a t i o n s h i p  was n e c e s s a ry  
in  o rd e r  to  c o n v e r t  l e n g th  i n to  w e ig h t  i n  grow th c a l c u l a t i o n s .  T h is  
r e l a t i o n s h i p  may be e x p re s s e d  a s  fo l lo w s :  
log  w = lo g  a  + n  log  1
w here w = w e ig h t  i n  grams
1 = le n g th  in  m i l l i m e t e r s  
a  + n  = growth c o n s t a n t s  
C a l c u l a t io n s  w ere  made on 213 c ro a k e r s  from 51 to  220 mm c o l l e c t e d  a t  
a l l  s t a t i o n s  from May 1971 t o  A p r i l  1972 (T ab le  18 ) .  The c o n s ta n t  a 
may v a ry  due to  d i f f e r e n c e s  i n  s e a so n ,  h a b i t a t ,  s ex ,  or m a t u r i t y  w h i le  
n w i l l  be n e a r ly  c o n s ta n t  th ro u g h o u t  the  y e a r  (T esch , 1971). The 
exponen t n w i l l  n e a r ly  a lw ays be betw een  2 and 4 ,  o f t e n  c lo s e  t o  3.
I f  n > 3 , th e  f i s h  becomes " h e a v ie r  f o r  i t s  l e n g th "  a s  i t  grows l a r g e r  
(T esch , 1971). The fo l lo w in g  r e g r e s s i o n  was c a l c u l a t e d  from m onth ly  
sam ples r e p r e s e n t i n g  c ro a k e r  t a k e n  th ro u g h o u t  th e  y e a r :  
log  w = -5 .5 0 8 2  + 3 .2454 log  1 
C a lc u la te d  and e m p i r i c a l  d a ta  were p l o t t e d  (F ig u re  32) and compared. 
There  was a v e ry  c lo s e  ag reem en t,  p a r t i c u l a r l y  a t  th e  s h o r t e r  le n g th  
i n t e r v a l s .  T h is  r e l a t i o n s h i p  was used  i n  d e te rm in in g  th e  mean w e ig h t  
o f  c ro a k e r s  a t  g iv e n  mean l e n g th s  and was c a l c u l a t e d  f o r  c ro a k e rs  
r a n g in g  from 55 to  220 mm t o t a l  l e n g th .
Table 18
Length-W eight R e la t io n s h ip  - Micropogon u n d u la tu s  - Caminada Bay Area -  May 1971-A pri l  1972
C lass
I n t e r v a l
(mm)
T o ta l
Number
X
Length
X
Weight
(g) Log L Log W
Log L
X
Log W (Log L )2
C alc . 
Log W C alc .  W. D i f f .
51-60 7 55 1.50 1.7403 .1760 .3063 3.0286 .1398 1 .4 - .1 0
61-70 12 66 2.60 1.8195 .4149 .7549 3.3106 .3968 2.5 - .1 0
71-80 20 75 3 .55 1.8750 .5502 1.0316 3.5156 .5769 3 .8 -*-.25
81-90 22 85 5 .56 1.9294 .7450 1.4374 3.7226 .7535 5 .7 + .14
91-100 21 97 8 .48 1.9867 .9284 1.8445 3.9470 .9394 8 .7 + .22
101-110 28 105 10.67 2.0211 1.0281 2.0779 4.0848 1.0511 11.2 +  .53
111-120 26 115 14.90 2.0607 1.1731 2.4174 4.2465 1.1796 15.1 + .20
121-130 16 128 20.99 2.1072 1.3220 2.7857 4 .4403 1.3305 2 1 .4 + .4 1
131-140 12 136 25.90 2.1335 1.4133 3.0153 4.5518 1.4159 26.1 + .2 0
141-150 22 145 30.65 2.1613 1.4864 3.2126 4 .6712 1.5061 32 .1 +1 .45
151-160 4 156 4 0 .50 2.1931 1.6074 3.5252 4.8097 1.6093 40 .7 + .20
161-170 3 164 49.03 2.2148 1.6904 3.7439 4.9053 1.6797 4 7 .8 - 1 .2 3 i
171-180 7 174 62.34 2.2405 1.7947 4 .0210 5.0198 1.7631 5 8 .0 - 4 .3 4
181-190 8 185 70.18 2.2671 1.8462 4.1855 5.1397 1.8494 70.7 +  .52
191-200 0 -
201-210 4 205 101.53 2.3117 2.0065 4 .6384 5.3440 1.9942 98.7 -2 .8 3
211-220 1 220 124.80 2.3424 2.0962 4.9101 5.4868 2.0938 124.1 - .7 0
£213 £33.4043 £20.2788 £43.9077 £70.2243
C a lc u la t io n s :  (1) Log W = log  a  + n log  L
1np a _ g_ l°g  w x e ( lo g  L) - e Log L x e (Log L x Log W)
'  ;  8 N x e (Log L)* - ( e  Log L )2
_ -42 .6415  =
7.7415 5 .5082
(3)  n = e L°g W - CH x Log a) = 20.2788 - ( -8 8 .1 3 1 2 )  = 3>2454
e Log L 33.4043
(4) Log W = -5 .5082  + 3 .2454 Log L -p~o
F ig u r e  32. L en g th -w e ig h t  r e l a t i o n s h i p ,  M icropogon u n d u l a t u s , 
Caminada Bay sy s tem , May 1971 -  A p r i l  1972.
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F ish  Production
From th e  s ta n d p o in t  o f  b i o e n e r g e t i c s ,  an e s t i m a te  o f  f i s h  p r o ­
d u c t io n  i s  a more v a lu a b le  and m ean in g fu l  measurement th a n  i s  th e  
s ta n d in g  c rop  b io m ass .  There  have been  a c o n s id e r a b le  number o f  e s t i ­
m ates  o f  s t a n d in g  c ro p s  o f  e s t u a r i n e  f i s h e s  b u t  v e ry  few p ro d u c t io n  
e s t i m a t e s .  C a l c u l a t i o n  o f  f i s h  p ro d u c t io n  i s  u s e f u l  from th e  p r a c t i c a l  
s t a n d p o i n t  i n  t h a t  i t  p ro v id e s  an e s t im a te  o f  p o t e n t i a l  f i s h e r y  y i e l d  
a s  w e l l  as  th e  t h e o r e t i c a l  knowledge o f  th e  amount and p e rc e n ta g e  o f 
en erg y  t r a n s f e r r e d  from th e  p r im ary  p ro d u c e rs  to  th e  upper t r o p h i c  
l e v e l s  o f  th e  f i s h .  F is h  p ro d u c t io n  i n  th e  d e l t a i c  e s t u a r i e s  s u r ­
ro u n d in g  th e  mouth o f  the  M i s s i s s i p p i  R iv e r  has  n ev er  been  d e te rm in e d .
I  would l i k e  to  c l a r i f y  th e  d i f f e r e n c e  betw een biom ass and p r o ­
d u c t io n .  Biomass i s  th e  u n i t  w e ig h t  o f  f i s h  found in  a  d e f in e d  a r e a  
a t  any one t im e .  P ro d u c t io n  i s  th e  r a t e  o f  i n c r e a s e  in  biom ass 
(w e ig h t)  th ro u g h  growth o r  r e p r o d u c t io n ,  w h i le  th e  f i s h  a r e  in  a 
d e f in e d  a r e a  i n  a  g iv e n  p e r io d  o f  t im e .  The key d i f f e r e n c e  betw een 
b iom ass  and p ro d u c t io n  i s  th e  " r a t e  o f  in c r e a s e "  w hich r e f e r s  t o  th e  
fo rm a t io n  o f  new o rg a n ic  t i s s u e  d u r in g  a  g iv e n  p e r io d  o f  t im e .  The 
te rm  p r o d u c t io n  shou ld  n o t  be confused  w i th  y i e l d  w hich r e f e r s  to  
t h a t  p o r t i o n  o f  th e  t o t a l  p ro d u c t io n  which i s  h a r v e s te d  by man and 
n o t  what i s  t o t a l l y  produced  (R ic k e r ,  1971).
A summary o f  e s t i m a te s  o f  s ta n d in g  c ro p  b iom ass i n  e s t u a r i n e  
and m arine  ecosys tem s i s  p re s e n te d  in  T ab le  19. R ep o r ted  e s t i m a te s  
o f  s ta n d in g  c ro p  biom ass w ere g e n e r a l ly  h ig h e r  and underwent l e s s  
f l u c t u a t i o n  i n  th e  G u lf  r e g io n  th a n  on th e  A t l a n t i c  c o a s t .  The 
h i g h e s t  e s t i m a te s  w ere  r e p o r t e d  by w orkers  u s in g  d rop  n e t s .  E s t im a te s  
d e r iv e d  by H e l l i e r  (1 9 6 2 ) ,  K je lso n  e t  a l .  (1 9 7 2 ) ,  H a l l  and Woodwell
Table 19
E s t im a te s  o f  S tan d in g  Crop Biomass in  E s tu a r in e  and Marine Ecosystems
L o c a t io n
Laguna Madre, Texas 
R e d f ish  Bay, Texas 
Guadalupe Bay, Texas 
Mustang I s l a n d ,  Texas 
Corpus C h r i s t i  Bay, Texas
M i s s i s s i p p i  R iv e r  D e l ta  
Bermuda Reef
Newport R iv e r  E s tu a ry  
N. C a ro l in a  
F la x  Pond, New York 
Caminada Bay, La.
R egu lar  Marsh 6 c  Bay S ta .
E n c lo sed  T i d a l  Ponds
A uthor
H e l l i e r  (1962)
Hoese 6 c  Jones  (1963) 
Mosely 6e Copeland (1969) 
McFarland (1963)
Jones  e t  a l .  (1963)
K e lley  (1965)
Bardach (1959)
K je lso n  e t  a l .  (1972) 
H a l l  6 c  Woodwell (1971)
Wagner (1973)
I f
II
I f
II
Method
Drop n e t  q u a d ra t  
Drop n e t  
Drop n e t  
Beach s e in e  
H e l ic o p te r  borne  
p u rse  n e t  
Rotenone
V is u a l  o b s e r v a t io n  
w i th  scuba
Drop n e t  
Drop n e t
Trawl
S eine
Trammel n e t  
Combined g ear  
Antim ycin
Biomass (wet w e ig h t)  
g/m^ l b / a c r e
2 .0  t o  37 .8
0 .4 6  t o  4 .9
3 .0  t o  231 
2 .9  t o  11.6
5 .07  to  18.7 
.14 to  29 .1
49
0 to  72.2  
0 to  200
.37 t o  2 .97  
.17 to  17.07 
1 .49 to  5 .93  
.35 to  4 .3 7
13.8  to  4 6 .1
18 to  337 .2
4 .1  t o  4 3 .6
26 .7  t o  2055.9
2 5 .8  to  103.2
4 5 .1  to  166.4 
1 .22  to  258 .8
436 .1
0 to  642.6  
0 to  1780.0
3 .3  t o  2 6 .4  
1 .5  t o  151.9
13.3  to  5 2 .8
3 .1  t o  38 .9
122.8  to  4 1 0 .3
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(1971) and p a r t i c u l a r l y  M oseley and Copeland (1969) were h ig h e r  th a n  
my biom ass e s t i m a te s  f o r  Caminada Bay. T h is  co u ld  be a t t r i b u t a b l e  
to  a t  l e a s t  t h r e e  f a c t o r s - - h i g h e r  b io m ass ,  g e a r  s e l e c t i v i t y ,  or 
sam pling  o f  t r a n s i e n t s .  I  do n o t  f e e l  t h a t  f i s h  b iom ass in  th e  
Caminada Bay a r e a  i s  a c t u a l l y  lower th a n  i n  T e x a s ,  N orth  C a r o l in a ,  
o r  New York. H igher f i s h e r y  h a r v e s t  from L o u is ia n a  s u p p o r ts  t h i s  
c o n te n t io n .  Gear s e l e c t i v i t y  and sam pling  o f  t r a n s i e n t s  a r e  p ro b ab ly  
th e  m ajor r e a s o n s  f o r  th e  h ig h e r  e s t i m a te s  i n  th e s e  r e g io n s .  The 
d rop  n e t  was found more e f f e c t i v e  th a n  a  h a u l  s e in e  in  e s t i m a t i n g  
biom ass (K je ls o n  £ t  a l . , 1972). The s e a s o n a l  peak  r e p o r t e d  by M oseley 
and Copeland (1969) was a t t r i b u t e d  to  sam pling  l o c a l  t r a n s i e n t  p o p u la ­
t i o n s  o f  B r e v o o r t i a  p a t r o n u s . M cFarland (1963) used  a beach  s e in e  in  
h i s  work and found s i m i l a r  l e v e l s  o f  b iom ass a s  I  d id  in  my s tu d y .
I  would l i k e  to  em phasize  t h a t  th e  e s t i m a te s  o f  f i s h  p ro d u c t io n  
i n  e s t u a r i n e  a r e a s  a re  m inim al and a r e  p ro b a b ly  much lower th a n  th e  
t r u e  p ro d u c t io n .  I  f e e l  t h a t  p ro d u c t io n  e s t i m a te s  o f  o th e r  w o rk e rs  
have l a r g e l y  u n d e re s t im a te d  th e  f e r t i l i t y  o f  c o a s t a l  a r e a s .  T h is  
was d e f i n i t e l y  t r u e  i n  my s tu d y  b ecau se  o f  th e  ex trem e d i f f i c u l t y  
i n  o b ta in in g  a c c u r a t e  q u a n t i t a t i v e  sam ples and th e  s e l e c t i v i t y  and 
sam pling  b i a s  o f  th e  g e a r  u se d .  Most o f  th e  f i s h e s  found in  e s t u ­
a r i e s  undergo s e a s o n a l  m ig r a t io n s  and a r e  t h e r e f o r e  growing fo r  a t  
l e a s t  p a r t  o f  th e  y e a r  o u t s id e  th e  e s t u a r y .  As a r e s u l t ,  th e  a r e a  
occu p ied  by a  p o p u la t io n  a t  any one tim e i s  seldom  known w i th  p r e ­
c i s i o n .  No e s t i m a te s  were  made o f n a t u r a l  o r  f i s h i n g  m o r t a l i t y  
( y i e l d )  w hich a c c o u n ts  f o r  a  l a r g e  p a r t  o f  th e  t o t a l  p ro d u c t io n .
The p ro d u c t io n  o f  th o se  f i s h e s  t h a t  a r e  e i t h e r  to o  sm all  o r  to o
l a r g e  f o r  c a p tu r e ,  o f  th o se  t h a t  d i e ,  and o f  th o se  t h a t  e m ig ra te  was 
n o t  m easured . Both Greze (1967) and Mathews (1970) have p o in te d  ou t 
t h a t  th e  g r e a t e s t  p a r t  o f  p ro d u c t io n  i s  c o n t r i b u t e d  by th e  s m a l l  f i s h  
o f  Age C la s s  0 w hich a r e  e i t h e r  n o t  h a r v e s te d  by man or a r e  too  sm all 
to  be v u ln e r a b le  t o  c a p tu r e .  Greze ( o p . c i t . )  found t h a t  abou t 75% 
o f  th e  p r o d u c t io n  o f  Neogobius m elanostom us i n  th e  Sea o f  Azov i s  
a t t r i b u t a b l e  to  i n d i v i d u a l s  under 10 grams. T h is  s p e c ie s  a t t a i n s  a 
t o t a l  w e ig h t  n o t  more th a n  40-50  gram s. Mathews (o p . c i t . )  found t h a t  
i n  fo u r  p o p u la t io n s  o f  f i s h  in  th e  R iv e r  Thames th e  most p ro d u c t iv e  
p a r t  o f  th e  p o p u la t io n  was y o u n g - o f - th e - y e a r  f i s h  n o t  f u l l y  v u ln e r a b le  
to  th e  n e t .  R e g a rd le s s  o f  th e s e  d i f f i c u l t i e s  in  e s t i m a t i n g  p ro d u c t io n ,
I  f e e l  i t  i s  a  p rob lem  w hich  must be a t t a c k e d  i f  we a r e  to  u n d e rs tan d  
how p r o d u c t iv e  d e l t a i c  e s t u a r i e s  a r e .
P ro d u c t io n  may be e s t im a te d  i n  a  d i r e c t  way e i t h e r  g r a p h i c a l l y  
o r  n u m e r ic a l ly  o r  i n d i r e c t l y  from p r im ary  p r o d u c t i v i t y  d a t a .  The 
form er method r e q u i r e s  d a ta  on grow th and numbers o f  f i s h  o v e r  c e r t a i n  
i n t e r v a l s  o f  tim e  w h i le  th e  l a t t e r  r e q u i r e s  a  knowledge o f  a v a i l a b l e  
energy  from p rim ary  p ro d u c t io n  and t r a n s f e r  e f f i c i e n c y  to  th e  t r o p h i c  
l e v e l s  o f  f i s h .  The f i r s t  in v o lv e d  d i r e c t  measurement o f  p ro d u c t io n  
o f  Age C la ss  0 A t l a n t i c  c r o a k e r s  by th e  A l le n  g r a p h ic a l  method (1951) 
and th e  R ic k e r  n u m e r ic a l  method (1 9 4 6 ) .  The second i s  an i n d i r e c t  
e s t i m a t i o n  o f  p o t e n t i a l  an n u a l  f i s h  p ro d u c t io n  based  on th e  t r a n s f e r  
o f  o rg a n ic  m a t t e r  from p r im ary  p ro d u c t io n  a f t e r  th e  method o f  R yther
(1969) and W iley  (1 9 7 2 ) .  I  have a l s o  c a l c u l a t e d  P/B or p ro d u c t io n :  
b iom ass r a t i o s  w hich a re  an i n d i c a t i o n  o f  th e  amount o f  growth o c c u r r in g  
d u r in g  a g iv e n  t im e  p e r io d  and th e  r a t e  o f  tu rn o v e r  o f  o rg a n ic  t i s s u e .
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D ir e c t  E s t im a te  o f  Age C la ss  0 A t l a n t i c  Croaker P ro d u c t io n  
A l le n  g r a p h ic a l  method
A lle n  (1951) found t h a t  th e  p ro d u c t io n  o f an  age c l a s s  in  
a  f i s h  s to c k  in  a sm a ll  u n i t  o f  tim e At i s  th e  p ro d u c t  o f  the  number 
o f  f i s h  p r e s e n t  (N ) , and th e  mean w e ig h t  (w ) . The p r o d u c t io n  (P) in  
a  sm a l l  u n i t  o f  tim e (A t) would be e q u a l  to  NAw, where Aw i s  th e  
growth in  mean w e ig h t  o f  th e  p o p u la t io n  i n  th e  time i n t e r v a l  (Chapman, 
1971). By summing a l l  m easurem ents made th ro u g h  th e  y e a r ,  an  e s t im a te  
can be made o f t o t a l  p ro d u c t io n  o f  th e  y e a r  c l a s s .  The curve r e l a t i n g  
numbers and mean w e ig h t  o f  an age c l a s s  i s  c a l l e d  an A l le n  Curve. 
F ig u re  33 i s  an A l le n  Curve o f  Age C la ss  0 c ro a k e r  p ro d u c t io n  from 
1971-72. A f t e r  May 17, F ig u re  33 d e m o n s tra te s  th e  c l a s s i c a l  A l l e n  
C urve; a s te a d y  d e c l i n e  in  number o f  f i s h  ta k e n  c o r re sp o n d s  to  i n ­
c r e a s in g  mean w e ig h t .  The i r r e g u l a r i t i e s  in  th e  curve  from November 
23 to  May 17 r e p r e s e n t  th e  p e r io d  o f  r e c r u i tm e n t  when v a ry in g  numbers 
o f  c ro a k e r  w ere  t a k e n .  The mean w e ig h t  in c re a s e d  v e ry  s low ly  u n t i l  
March when p ro d u c t io n  in c re a s e d  r a p i d l y  r e a c h in g  a peak  in  e a r l y  May 
when th e  c ro a k e rs  were  a mean le n g th  o f  96 mm. The a n n u a l  p ro d u c t io n  
i s  th e  e n t i r e  a r e a  b e n e a th  th e  cu rve  from November 23 to  O ctober 14 
and t o t a l e d  .86 g /m ^ /y r .  D e t a i l s  o f  th e s e  c a l c u l a t i o n s  a re  p re s e n te d  
in  Table  20. P r o d u c t io n  o f  Age C la s s  0 c ro a k e r  i s  a l s o  p re s e n te d  in  
F ig u re  29 which r e p r e s e n t s  th e  r e l a t i o n s h i p  o f  p ro d u c t io n ,  b iom ass 
and number o f  c ro a k e r s  ta k e n  w i th  combined g e a r .  I t  i s  a g a in  e v id e n t  
p ro d u c t io n  i s  e i t h e r  z e ro  o r  v e ry  low d u r in g  th e  w in te r  p e r io d  b u t  
in c r e a s e s  r a p i d l y  from  March to  mid May a f t e r  w hich i t  d e c re a se s  
r a p i d l y  d u r in g  th e  summer. The May peak i n  p r o d u c t io n  occurs
F igure 33 A lle n  cu rve  o f  Age C la s s  0 Micropogon u n d u la tu s  
p r o d u c t io n ,  Caminada Bay system , 1971-2.
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Table 20
A t l a n t i c  C roaker P ro d u c t io n  (Age C lass  0) in  th e  Caminada Bay System (1971-2)
D erived  from A l l e n 's  G ra p h ic a l  Method
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Nov. 4 - Nov. 23 5 25 30 .25 .25 45 11.25 .0014 .0014 1 .0
Nov. 23 - Dec. 16 15 28 43 .64 .39 164 63.96 .0081 .013 .62
Dec. 16 -  J a n .  12 10 27 37 .40 - .2 4 673 -161 .52 - .0 2 1 .034 0
J a n .  12 -  Feb. 2 15 34 49 .98 .58 255 147.90 .019 .032 .59
Feb. 2 - Feb. 24 10 38 48 .95 - .0 3 210 -  6 .30 - .0 0 1 .025 0
Feb. 24 - M ar. 14 15 35 50 1.00 .05 540 27.00 .003 .068 .04
Mar. 14 - Apr. 4 20 38 58 1.90 .90 476 428.40 .055 .115 .48
Apr. 4 - Apr. 29 10 63 73 3 .40 1.50 593 889.50 .113 .257 .44
Apr. 29 - May 17 7 89 96 8 .0 0 4 .6 0 704 3238.40 .413 .718 .58
May 17 - Jun . 7 10 96 106 11.80 3 .80 400 1520.00 .194 .602 .32
Ju n .  7 - Jun . 28 5 106 111 13.90 2 .10 103 216.30 .028 .183 .15
J u n . 28 -  J u l .  28 11 111 122 18.50 4 .6 0 22 101.20 .013 .052 .25
J u l .  28 -  Sep. 21 20 ' 122 142 30.00 11.50 22 253.00 .032 .084 .38
Sep, 21 -  O c t . .1 4 ’ 3 142 145 30.65 .65 7 4 .55 .001 .027 .04
T o t a l  f o r  y e a r 6746.24
T o t a l  p ro d u c t io n :  6746.24 g . f i s h  t i s s u e
Sampling a re a  o f  combined g e a r :  7842 m2
6746.24 g/7842 m2 = .86 g f i s h  t i s s u e /m 2/ y r  w et w t.
00
149
j u s t  a f t e r  th e  peak i n  n u m e r ic a l  abundance and a t  th e  same tim e t h a t  
b iom ass i s  r e a c h in g  a  s e a s o n a l  peak .
In  T ab le  20, growth e s t i m a te s  p re s e n te d  i n  T ab le  16 were used 
to  d e te rm in e  th e  mean le n g th  and th e  le n g th  i n c r e a s e  fo r  each  p e r io d  
and th e  mean w e ig h t  was d e te rm in ed  from th e  le n g th  w e ig h t  e q u a t io n  
c a l c u l a t e d  in  T ab le  18. The mean le n g th  r e p r e s e n t s  th e  a v e rag e  le n g th  
a t  th e  b e g in n in g  o f  th e  sam pling  p e r io d  w h i le  th e  mean le n g th  p lu s  
th e  le n g th  i n c r e a s e  r e p r e s e n t s  th e  l e n g th  a t  th e  end o f  t h a t  p e r io d .  
The d i f f e r e n c e  between th e  two i s  th e  in c r e a s e  in  le n g th  due to  p ro ­
d u c t io n .  The mean w e ig h t  was d e te rm in ed  fo r  th e  l e n g th  a t  th e  end of 
e ach  p e r io d .  The change i n  mean w e ig h t  (Aw) was th e  d i f f e r e n c e  b e ­
tween th e  mean w e ig h ts  o f  s u c c e s s iv e  sam pling  p e r i o d s .  The p ro d u c t  
o f  th e  number o f  c ro a k e r s  ta k e n  i n  each  p e r io d  (N) and th e  change in  
mean w e ig h t  i n  each  p e r io d  was th e  p ro d u c t io n  f o r  t h a t  p e r io d .  Two 
p e r io d s  o f  " n e g a t iv e "  p ro d u c t io n  a r e  a p p a re n t  on Jan u a ry  12 and 
F eb ru a ry  24. A lthough  i t  i s  obv ious  t h a t  t r u e  growth i s  n o t  n e g a t i v e ,  
i t  i s  p o s s i b l e  t o  g e t  n e g a t iv e  f i g u r e s  in  c a l c u l a t i o n  o f  p ro d u c t io n  
due to  a p p a r e n t  mean w e ig h t  lo s s  caused  by r e c u i tm e n t  o f ‘p o s t l a r v a l  
c ro a k e r s  i n to  th e  s tu d y  a r e a .  The n e g a t iv e  v a lu e s  o f  p ro d u c t io n  
were summed to g e th e r  w i th  th e  new p ro d u c t io n  o f  t i s s u e  i n  th e  f i n a l  
e s t i m a t e .  P ro d u c t io n  f o r  each  sam pling  p e r io d  t o t a l e d  6746.24 grams 
o rg a n ic  m a t t e r  w hich was d iv id e d  by th e  combined g ea r  sam pling  a re a  
o f  7842 m^ to  g iv e  an  e s t im a te  o f  .86 grams f i s h  t i s s u e /m ^ /y e a r  w et w t.
P ro d u c t io n -b io m a ss  o r  P/B r a t i o s  were th e n  c a l c u l a t e d  from 
th e s e  d a t a .  The p ro d u c t io n  pe r  m^ p e r  sam pling  p e r io d  was t a b u la te d
o
a s  w e l l  a s  th e  biom ass (B) p e r  m w hich was t a k e n  a s  th e  p ro d u c t  of
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N and w. The r e l a t i o n  betw een th e  p r o d u c t io n  in  a  tim e i n t e r v a l  and 
th e  w e ig h t  o f  th e  f i s h  a t  th e  b e g in n in g  o f  th e  tim e i n t e r v a l  i s  an 
e x p r e s s io n  o f  th e  r a t e  o f  grow th t h a t  has  o c c u r re d  in  t h a t  p e r io d  and 
th e  p e rc e n ta g e  o f  th e  b iom ass t h a t  i s  produced  th ro u g h  the  fo rm a t io n  
o f  new o rg a n ic  t i s s u e .  The P/B r a t i o s  w ere  h i g h e s t  i n  th e  e a r l y  
s t a g e s  o f  l i f e  and g iv e  a u s e f u l  i n d i c a t i o n  o f  th e  p r o d u c t i v i t y  o f  
th e  age c l a s s  i n  d i f f e r e n t  p h a se s .  I t  was h i g h e s t  i n  November when 
c r o a k e r s  were  o f  a  mean l e n g th  o f  25 mm. T h is  s u p p o r ts  e a r l i e r  
s t u d i e s ,  i . e .  Greze (1967) and Mathews (1970) i n  w hich i t  was found 
t h a t  th e  most p ro d u c t iv e  p a r t  o f  th e  p o p u la t io n  was i n  th e  v e ry  
young s t a g e s .  P/B r a t i o s  d e c re a se d  u n t i l  an in c r e a s e  in  w a te r  
te m p e ra tu re  i n  March. The P/B r a t i o s  ran g ed  from .04 i n  O ctober 
f o r  c ro a k e r s  ap p ro a ch in g  1 y e a r  o f  age to  1 .0  i n  November f o r  p o s t -  
l a r v a l  c r o a k e r s  j u s t  e n t e r i n g  th e  b a y .  The P/B r a t i o  was ze ro  d u r in g  
th e  t im es  o f  n e g a t iv e  p ro d u c t io n .  The mean P/B r a t i o  f o r  th e  e n t i r e  
age c l a s s  was .41 .
R ic k e r  n u m e r ic a l  method
R ic k e r  (1946) fo rm u la te d  a method f o r  c a l c u l a t i n g  p ro d u c t io n  
(P) from in s ta n ta n e o u s  growth r a t e  (G) and mean biom ass (B) d u r in g  a 
sam pling  i n t e r v a l :
P = GB
When growth i s  c o n s id e re d  t o  be e x p o n e n t i a l ,  th e  in s t a n ta n e o u s  growth 
r a t e  i s  e s t im a te d  by:
lo g  e W2 - log  e w^
G — ■■■' ■
A t
where w- ,^ W£ a r e  th e  mean w e ig h ts  o f  f i s h  a t  t im es  t ^  and t 2 * The mean
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b iom ass  I s  computed by a v e ra g in g  b iom ass  e s t im a te s  o f  a d j a c e n t  sam­
p l i n g  p e r io d s  a r i t h m e t i c a l l y  (Chapman, 1971) and i s  r e p r e s e n t e d  a s :
B -  Bl *  B2 
2
The same d a ta  on p o p u la t io n  abundance , w e ig h t  and growth r a t e s  used  
i n  t h e  f i r s t  e s t i m a te  o f  Age C la s s  0 c ro a k e r  p ro d u c t io n  were u sed  by 
t h i s  e s t i m a te .  D e t a i l s  o f  th e  c a l c u l a t i o n s  a re  p r e s e n te d  i n  T ab le  21. 
I t  i s  e v id e n t  t h a t  th e  mean b iom ass  was h i g h e s t  in  May a c c o u n t in g  f o r  
th e  peak p r o d u c t io n  a t  t h a t  t im e . The in s ta n ta n e o u s  grow th  r a t e  was 
h i g h e s t  f o r  v e ry  young c ro a k e rs  be tw een  25 and 38 mm and th e n  d e c re a se d  
i n  l a t e  w i n t e r .  I t  in c r e a s e d  a s  d id  th e  P/B r a t i o  in  th e  p re v io u s  
c a l c u l a t i o n s  from  March th ro u g h  May when te m p e ra tu re s  were  r i s i n g .
A f t e r  th e  May p eak , p ro d u c t io n  g r a d u a l ly  d e c l in e d  th ro u g h  th e  summer 
and i n t o  th e  f a l l  a s  grow th r a t e s  d e c l i n e d  and c ro a k e r s  began  t h e i r  
o f f s h o r e  e m ig r a t io n .  Summation o f  th e  p ro d u c t io n  i n  each  o f th e  sam­
p l i n g  p e r io d s  t o t a l e d  7837.90 grams o rg a n ic  m a t t e r  w hich  was d iv id e d  
by th e  combined g e a r  sam pling  a r e a  o f  7 ,842 m^ to  y i e l d  an  e s t im a te  
o f  p ro d u c t io n  o f  .99  grams f i s h  t i s s u e /m ^ /y e a r  w et w t .
Com bination  o f  P ro d u c t io n  E s t im a te s
I f  th e  p r o d u c t io n  e s t i m a te s  d e r iv e d  from th e s e  two methods 
o f  d i r e c t  co m p u ta t io n  were a v erag ed  (T a b le s  20 and 2 1 ) ,  th e  p ro d u c t io n  
o f  Age C la s s  0 c to a k e r s  in  th e  Caminada Bay a r e a  would be .93 grams 
f i s h  t i s s u e /m 2 /y e a r  w et w t.  I  have used  t h i s  f i g u r e  i n  a l l  f u r t h e r  
c a l c u l a t i o n s  o f  f i s h  p ro d u c t io n  and assume i t  i s  th e  m ost a c c u r a te  
b ased  on th e  d a t a  a n a ly z e d  and th e  methods u t i l i z e d .
E s t im a te  o f  T o t a l  F i s h  P ro d u c t io n  Based on A t l a n t i c  C roaker P ro d u c t io n
Table 21
A t l a n t i c  C roaker  P ro d u c t io n  (Age C la s s  0) i n  the  Caminada Bay 
System (1971-2) D eriv ed  from R i c k e r ' s  N um erical Method
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Nov. 4 - Nov. 23 0 .25 11.25
58.11 .95 55 .20
Nov. 23 -• Dec. 16 0 .6 4 104.96
187.08 - .4 8 -8 9 .8 0
D ec . 16 -■ J a n . 12 0 .40 269.20
259.55 .90 233.60
J a n . 12 -■ Feb . 2 0 .9 8 249.90
224.70 - .0 3 - 6 .74
F e b . 2 - F e b . 24 0 .95 199.50
369.75 .06 22.19
Feb. 24 -■ Mar. 14 1.00 540 .00
722.20 .64 462.21
Mar. 14 -■ A pr. 4 1.90 904.40
1460.30 .58 846.97
A pr. 4 - Apr. 29 3 .40 2016.20
3824.10 .85 3250.49
Apr. 29 -• May 17 8 .00 5632.0
5176.0 .39 2018.64
May 17 - Ju n . 7 11.80 4720 .0
3075.85 .17 522.89
J a n . 7 - Ju n . 28 13.90 1431.7
919.35 .28 257.42
Ju n . 28 -■ J u l . 28 18.50 407 .0
533.50 .48 256.08
J u l . 28 - Sep. 21 30.00 660.0
437.28 .02 8.75
Sep. 21 - O c t. 14 30.65 214.55
T o t a l  fo r  Y e a r .  7837.90
T o ta l  p ro d u c t io n :  7837.90 g . f i s h  t i s s u e  
Sam pling a r e a  o f  combined g e a r :  7842 m^
7837.90 g /7842  m^ *» .99 f i s h  t i s s u e /m ^ /y r  w et w t.
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Based on th e  r a t e  o f  p ro d u c t io n  o f  c r o a k e r s ,  i t  i s  p o s s ib l e  to  
g e t  a rough e s t i m a te  o f  t o t a l  f i s h  p r o d u c t io n .  Two u n a v o id ab le  assump­
t i o n s  must be made f o r  th e  e s t i m a te  t o  be v a l i d .  We must assume t h a t  
a l l  th e  o th e r  s p e c ie s  have g e n e r a l l y  s i m i l a r  grow th r a t e s  and a re  
abou t e q u a l ly  s u s c e p t i b l e  to  c a p tu r e  w i th  th e  g ea r  u sed .  Three o f  
th e  fo u r  e s s e n t i a l s  f o r  t h i s  c a l c u l a t i o n  have a l r e a d y  been  e s t im a te d .  
These a r e  th e  p ro d u c t io n  o f  c ro a k e r s  ( .9 3  g /m ^ /y r ) , th e  mean s ta n d in g  
c rop  biom ass o f  c ro a k e rs  ( .2 1  g/m ) and o f  a l l  f i s h  c o l l e c t e d  (1 6 .4 4  
g /m ^ ) . The unknown, t o t a l  f i s h  p r o d u c t io n ,  may be c a l c u l a t e d  as 
f o l lo w s .  W aters  (1969) d e f in e d  th e  tu rn o v e r  r a t i o  (T) as  th e  r a t i o  
o f  p r o d u c t io n  to  mean s ta n d in g  c rop  over a tim e i n t e r v a l  (A t) :
T = P/B
The v a lu e  o f  T f o r  A t l a n t i c  c ro a k e r s  i n  my s tudy  i s  4 .4 3 .  T h is  i s  s a y ­
in g  in  e s se n c e  t h a t  4 .4 3  t im es  t h e  mean annual c ro a k e r  b iom ass i s  p r o ­
duced e v e ry  y e a r .  . I f  T = P/B h as  been  e s t im a te d  f o r  s p e c ie s  X, b u t  
o n ly  B i s  known f o r  a n o th e r  s p e c ie s  Y, th e n  th e  T v a lu e  f o r  X can be 
m u l t i p l i e d  by th e  B f o r  Y to  o b ta in  a rough e s t im a te  o f  th e  p ro d u c t io n  
o f  th e  l a t t e r  (Chapman, 1971). A c c o rd in g ly ,
T = - i l l  = 4 .4 3  
. 21
4 .4 3  x 16 .44  = 7 2 .8  g o rg  m a t te r /m ^ /y r  t o t a l  f i s h  
p r o d u c t io n  w et w e igh t
In  te rm s o f  d ry  w e ig h t ,  t o t a l  f i s h  p ro d u c t io n  would be 72 .8  x .30 or
21 .8  g o rg  m a t t e r /m ^ /y r .  T h is  can  a l s o  be e x p re s se d  as  l b s / a c r e  wet
and dry  w e ig h t  which would be 647 .9  l b s / a c r e  and 194.4  l b s / a c r e ,
r e s p e c t i v e l y .  The d ry  w e ig h ts  were c a l c u l a t e d  assum ing th e  av erag e
w a te r  c o n te n t  o f  f i s h  f l e s h  i s  70% (C ush ing , 1971). T h is  method o f
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e x t r a p o l a t i o n  h a s  been  used to  g e t  app rox im ate  c a l c u l a t i o n s  o f  t o t a l  
f i s h  p ro d u c t io n  b ased  on tu rn o v e r  r a t i o s  o f  one o r more dom inant 
s p e c ie s  by H e l l i e r  (1962) i n  the  Laguna Madre o f  Texas and Mathews
(1970) i n  th e  R iv e r  Thames in  E ngland .
Comparison w i th  f i s h  p ro d u c t io n  e s t i m a te s  from o th e r  e s t u a r i n e  
o r  m arine  ecosys tem s may be made from T ab le  22. The p r o d u c t i v i t y  t h a t  
I  have r e p o r t e d  from Caminada Bay i s  h ig h e r  th a n  any p re v io u s  e s t im a te  
made i n  an e s t u a r y .  T h is  was n o t  u n ex p ec ted  because  th e  e s t im a te d  n e t  
p rim ary  p ro d u c t io n  o f  th e  a r e a  i s  a l s o  h ig h e r  th a n  has  been  p re v io u s ly  
r e p o r t e d  i n  an e s t u a r y  (K irb y , 1971). One r e a s o n  f o r  such h ig h  p r o ­
d u c t i v i t y  i s  th e  h ig h  tu rn o v e r  r a t i o  (4 .4 3 )  o f  o rg a n ic  f i s h  f l e s h .  
A ls o ,  most o f  th e  f i s h e s  in  my s tu d y  were y o u n g - o f - th e - y e a r  f i s h e s  
which had v e ry  r a p id  growth r a t e s .  P re v io u s  s t u d i e s  by o th e r  w o rk e rs ,
i . e .  A l l e n  (1 9 5 1 ) ,  Hunt (1 9 6 6 ) ,  Greze (1 9 6 7 ) ,  and Mathews (1970) have 
shown t h a t  th e  g r e a t e s t  p a r t  o f  p ro d u c t io n  i s  c o n t r i b u t e d  by f i s h e s  
under one y e a r  o ld .  The v e ry  h ig h  f i s h e r y  h a r v e s t  o f  c o a s t a l  
L o u is ia n a  i s  a l s o  h ig h e r  th a n  a l l  o th e r  c o a s t a l  G u lf  r e g io n s .  Moore 
e t  a l . (1970) found t h a t  c a tc h e s  o f  o f f s h o r e  d em ersa l  f i s h e s  d e r iv e d  
from e s t u a r i n e  a r e a s  were two to  f i v e  t im es  g r e a t e r  o f f  L o u is ia n a  
th a n  o f f  Texas w i th  g r e a t e s t  c a tc h e s  coming from d e p th s  ra n g in g  from 
9 to  37 m e te rs  d i r e c t l y  o f f s h o r e  from Caminada Bay. A c c o rd in g ly ,  my 
e s t im a te  o f  f i s h  p ro d u c t io n  i n  Caminada Bay was 4 .7  t im es  g r e a t e r  
th a n  t h a t  o f  th e  Laguna Madre in  Texas r e p o r t e d  by H e l l i e r  (1962 ) .
Based on th e  a c re a g e  o f  e s t u a r i n e  w a te r  i n  th e  B a r a t a r i a  and 
Caminada Bay system , i t  i s  p o s s ib l e  to  g e t  an e s t i m a te  o f  th e  t o t a l  
poundage o f  f i s h  produced  in  t h i s  system  in  a y e a r .  Chabreck (1970)
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Table 22
E s t im a te s  o f  F is h  P ro d u c t io n  in  E s tu a r in e  and 
M arine Ecosystem s Based on F i e l d  Measurements
L o c a t io n
P ro d u c t io n
g/m2/y r
(wet w e ig h t)  
l b / a c r e / y r
Bermuda Reef B ardach  (1959) V is u a l 17.2 153.1
o b s e r v a t io n  
w i th  scuba
Laguna Madre 
Texas 
A ran sas  Pass 
Texas 
F la x  Pond, 
New York 
Caminada Bay 
La.
H e l l i e r  (1962) Drop n e t
q u a d ra t  
Copeland (1965) T id e  t r a p 57 .6
15.4
512 .6
137.1
H a l l  & Woodwell Drop n e t  
(1971)
Wagner (1973) T raw l, s e in e
trammel n e t
60 .0 534 .0
72 .8 647.9
r e p o r t e d  t h i s  a r e a  has  593,640 a c r e s  o f  e s t u a r i n e  w a te r  in  i n t e r ­
m e d ia te ,  b r a c k i s h  and s a l i n e  m arshes  and w a te r  b o d ie s .  I  have e s t i ­
mated each  a c r e  p roduces  647.9  pounds o f  f i s h .  By m u l t i p l y in g  th e  
e s t i m a te d  p r o d u c t io n  i n  l b s / a c r e  by th e  t o t a l  e s t u a r i n e  w a te r  a c r e a g e ,  
th e  minimum t o t a l  y e a r l y  f i s h  p ro d u c t io n  o f  t h e  B a r a t a r i a  and Caminada 
Bay system  i s  3 8 4 ,6 1 9 ,3 5 6  pounds (1 7 4 ,8 2 6 ,9 8 0  k i lo g r a m s ) .
The annua l n e t  p rim ary  p ro d u c t io n  d i r e c t l y  a v a i l a b l e  to  f i s h  in  
a sm a ll  t i d a l  la k e  i n  Caminada Bay i s  1 ,506 g o rg .  m a t te r /m  w a t e r / y r  
d ry  w e ig h t  (K irb y ,  1971). T h is  p ro d u c t io n  i s  from t h r e e  s o u rc e s :  
d e t r i t u s  from S p a r t i n a . p h y to p la n k to n  and b e n th ic  a lg a e .  A c e r t a i n  
p o r t i o n  o f  t h i s  p ro d u c t io n  i s  e a t e n  by h e r b iv o r e s  in  th e  marsh and 
a p p ro x im a te ly  42% i s  e x p o r te d  by t i d e s  o f f s h o r e .  These l o s s e s  were 
s u b s t r a c t e d  from th e  t o t a l  and th e  above f i g u r e  r e p r e s e n t s  on ly  what 
i s  a v a i l a b l e  t o  th e  w a te r  column. The p r o d u c t io n  o f f i s h e s  i n  te rm s 
o f  d ry  w e ig h t  was e s t im a te d  to  be 2 1 .8  g f i s h  t i s s u e / m ^ / y e a r . Based
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on t h i s  d a t a ,  th e  e s t im a te d  e f f i c i e n c y  o f  c o n v e rs io n  o f  n e t  prim ary  
p ro d u c t io n  i n to  seco n d ary  f i s h  p ro d u c t io n  i s  1.4%. C o n s id e r in g  t h a t  
62% o f  th e  f i s h e s  ta k e n  in  t h i s  s tu d y  a re  mid c a r n iv o r e s  which a re  
two to  t h r e e  t r o p h i c  l e v e l s  removed from th e  p r im ary  p ro d u c e rs ,  I  
f e e l  t h i s  i s  a  f a i r l y  a c c u r a t e  a p p ro x im a tio n  o f  th e  e f f i c i e n c y  o f 
c o n v e r s io n .
I n d i r e c t  E s t im a te  o f  P o t e n t i a l  F is h  P ro d u c t io n  Based on Prim ary  
P r o d u c t i v i t y  D ata
I  have e s t im a te d  a c t u a l  p r o d u c t io n  o f f i s h e s  based  on d i r e c t  
f i e l d  m easurem en ts .  An i n d i r e c t  e s t i m a te  o f  p o t e n t i a l  f i s h  p ro d u c t io n  
can  be c a l c u l a t e d  b a se d  on th e  p r im ary  p r o d u c t io n  o f  th e  a r e a .  P r e ­
r e q u i s i t e s  f o r  t h i s  a r e  d a t a  on p r im ary  p r o d u c t io n  and a knowledge 
o f  th e  t r o p h i c  l e v e l s  o f  th e  f i s h  and th e  t r a n s f e r  e f f i c i e n c y  of 
o rg a n ic  m a t t e r  be tw een  t r o p h i c  l e v e l s .  The p e rc e n ta g e  o f  f i s h e s  in  
each  t r o p h i c  l e v e l  i s  a l s o  r e q u i r e d .  T h is  method h as  been  used by 
R y the r  (1969) to  e s t i m a te  t o t a l  an n u a l  f i s h  p ro d u c t io n  o f  c o a s t a l ,  
o f f s h o r e ,  and u p w e l l in g  r e g io n s  o f  th e  w o r l d ' s  oceans  and W iley (1972) 
i n  e s t i m a t i n g  p o t e n t i a l  p ro d u c t io n  o f  f i s h e s  i n  th e  P a tu x e n t  R iv e r ,  
M ary land . Both a u th o r s  e x t r a p o l a t e d  f i s h  p ro d u c t io n  by e s t i m a t i n g  
th e  t r a n s f e r  o f  o rg a n ic  m a t t e r  to  t r o p h i c  l e v e l s  2-4  ( t h e  f i s h )  from 
p r im ary  p r o d u c t io n .
The n e t  p r im ary  p ro d u c t io n  d a t a  used  i s  t h a t  o f  K irby  (1971) 
w h ich  h a s  been  p r e v io u s ly  m en tioned  and i s  1 ,506  g o rg  m atte r /ra^  
w a t e r / y r  d ry  w e ig h t .  I  have c a l c u l a t e d  th e  p e r c e n t  c o n v e r s io n  o f 
o rg a n ic  m a t t e r  from p r im ary  p r o d u c t io n  i n to  th e  t r o p h i c  l e v e l s  of 
t h e  f i s h  ( h e r b iv o r e s ;  p r im a ry ,  mid and to p  c a r n iv o r e s )  a t  10, 15 and
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20% e f f i c i e n c y .  Not a l l  f i s h e s  a r e  o f  one t r o p h i c  l e v e l  so I  have 
c a l c u l a t e d  th e  p e r c e n t  o f  a l l  f i s h e s  w hich I  to o k  In  my s tu d y  b e lo n g ­
in g  t o  each t r o p h i c  l e v e l .  Minimum and maximum p o t e n t i a l  p ro d u c t io n  
a t  each  t r o p h i c  l e v e l  was m u l t i p l i e d  by th e  p e rc e n ta g e  o f  f i s h  in  
each  t r o p h i c  l e v e l  to  g iv e  an  e s t im a te  o f  th e  ran g e  in  p o t e n t i a l  f i s h  
p ro d u c t io n .  D e t a i l s  o f  th e s e  c a l c u l a t i o n s  a r e  p re s e n te d  i n  T ab le  23.
Summation o f  th e  ran g e  o f  p o t e n t i a l  p ro d u c t io n  o f  each  t r o p h i c  
l e v e l  y i e l d s  an e s t i m a te  o f  from 4 9 .04  to  173.49 g /m ^ /y r  wet w t . o r 
436 .4 6  to  1544.06 l b / a c r e / y r  w et w t .  The e s t im a te  o f  f i s h  p ro d u c t io n  
d e r iv e d  from f i e l d  measurement i s  42% o f  th e  maximum p o t e n t i a l  f i s h  
p r o d u c t io n .
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Table 23
P o t e n t i a l  Annual F is h  P ro d u c t io n  i n  th e  Caminada Bay System  o f  
L o u is ia n a  in  g o r g a n ic  m a t t e r /m ^ / y e a r . Annual n e t  p r im ary  p ro ­
d u c t io n  a v a i l a b l e  to  f i s h  i n  A i rp la n e  Lake i s  1 ,506 g o rg  mat/m^ 
w a te r /y e a r  d ry  w e ig h t  (K irb y , 1971). The w et w e ig h t  o f  f i s h  was 
c a l c u l a t e d  by assum ing th e  av erag e  w a te r  c o n te n t  of f i s h  f l e s h  
i s  70 p e r c e n t  (C ush ing , 1971).
T ro p h ic  L evel o f  F i s h  T r a n s f e r  E f f i c i e n c y  F a c to r  % F is h  o f
10% 15% 20% T roph ic  L evel
H e rb iv o re s  4 .7
d ry  w e ig h t  150 .6  225 .9  301.20
w et w e ig h t  5 0 2 .0  753 .0  1004.0
Prim ary  C a rn iv o re s  4 0 .5
d ry  w e ig h t  15.06 33 .89  60.24
w et w e ig h t  50 .20  112.95  200.80
Mid C a rn iv o re s  92 .3
d ry  w e ig h t  1 .51  5 .0 8  12.05
w et w e ig h t  5 .0 2  16 .95  40.16
Top C a rn iv o re s  98 .5
d ry  w e ig h t  .15 .76  2.41
w et w e ig h t  .50  2 .5 4  8.03
Range o f
P o t e n t i a l  P ro d u c t io n :
Minimum Maximum
H e rb iv o re s 5 0 2 .0 X .047 = 23.59 1004.0 x .047 = 4 7 .1 9
Prim ary  C a rn iv o re s 50 .20 X .405 = 20.33 200.8 x .405 « 81 .32
Mid C a rn iv o re s 5 .0 2 X .923 = 4 .6 3 40 .16 x .923 = 37 .07
Top C a rn iv o re s 0 .5 0 X .985 = 0 .4 9 8.03 x .985 = 7 .91
T o ta l 4 9 .0 4 to 173.49
V. C o n c lu s io n s
The Caminada Bay a r e a  o f  L o u is ia n a  i s  an ex tre m e ly  p ro d u c t iv e  
e s t u a r i n e  ecosys tem . A lthough  f i s h  p o p u la t io n s  i n  th e  bay a r e  syn ­
c h ro n iz e d  to  an i n t e g r a t e d  complex o f  c h e m ic a l ,  p h y s i c a l  and b i o l o g i ­
c a l  f a c t o r s ,  I  b e l i e v e  te m p e ra tu re  i s  a dom inant f a c t o r .  The an n u a l
te m p e ra tu re  c y c le  can  be c o r r e l a t e d  w i th  s e a s o n a l  b io m ass ,  abundance, 
and d i s t r i b u t i o n  in  th e  bay and h a s  a  v i t a l  i n f lu e n c e  in  spawning, 
s e a s o n a l  movements, m ig r a t io n s  and grow th o f  f i s h e s .  S a l i n i t y  and 
food a v a i l a b i l i t y  w ere  a l s o  i n v e s t i g a t e d  as  to  t h e i r  e f f e c t  on 
s e a s o n a l  b iom ass , abundance and d i s t r i b u t i o n  and w ere found to  be 
d i r e c t l y  r e l a t e d  i n  t h a t  s e a s o n a l  peaks o c c u r re d  a t  th e  same tim e 
( s p r in g  and summer). F a c to r s  m a in ta in in g  th e  h ig h  p r o d u c t i v i t y  o f  
th e  bay  a r e  th e  in p u t  o f  n u t r i e n t s  and f r e s h w a te r  from th e  M i s s i s s i p p i  
R iv e r ,  c o n t in u a l  w a te r  movement th rough  t i d a l  exchange which c y c le s  
n u t r i e n t s  and d e t r i t u s  from th e  p ro d u c e rs  to  th e  consum ers , a sub ­
t r o p i c a l  c l im a t i c  re g im e ,  y e a r - ro u n d  p h o to s y n th e s i s  by t h r e e  ty p e s  
o f  p r im ary  p ro d u c e r s ,  abundant food when p o s t l a r v a l  f i s h  e n t e r  th e  
e s t u a r y ,  and a  maximum m arsh -w ate r  i n t e r f a c e .
I  have found f i v e  c a t e g o r i e s  o f  f i s h e s  in  th e  Caminada Bay a r e a
b ased  on t h e i r  e s t u a r i n e  dependency . The m a jo r i ty  o f  th e  f i s h e s  a re  
s e a s o n a l  m ig ra n ts  u t i l i z i n g  th e  e s t u a r i n e  system  as  a  spaw ning, f e e d ­
in g  o r n u r s e ry  a r e a .  T h is  c a t e g o r i z a t i o n  in c lu d e s  3 s p e c ie s  of 
f r e s h w a te r  f i s h e s  t h a t  o c c a s io n a l l y  e n t e r  b r a c k i s h  w a t e r s ,  3 s p e c ie s  
o f  semi-anadromous f i s h e s  w hich m ig r a te  up th ro u g h  e s t u a r i e s  to  
f r e s h w a te r  spawning g ro u n d s ,  32 s p e c ie s  o f  e s t u a r i n e  f i s h e s  t h a t
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com plete  t h e i r  e n t i r e  l i f e  c y c le  in  e s t u a r i n e  w a te r s ,  40 s p e c ie s  o f  
e s t u a r i n e  dependen t f i s h e s  w hich spawn i n  th e  G u lf  b u t  move as  p o s t ­
la rv a e  i n t o  th e  e s t u a r y  w here  they  r e s i d e  th ro u g h  t h e i r  j u v e n i l e  
p h a s e s ,  and 35 s p e c ie s  o f  p r im a r i l y  m arine  f i s h e s  w hich a re  found 
m a in ly  o f f s h o r e  b u t  o ccu r  as  o c c a s io n a l  t r a n s i e n t s  in  th e  lower bay . 
Most o f  th e  f i s h e s  ta k en  in  th e  commercial and s p o r t  f i s h e r y  a re  
e s t u a r i n e  d ep en d en t.  S i x t y - s i x  p e r c e n t  o f  th e  f i s h e s  ta k en  in  th e  
i n d u s t r i a l  b o t to m f is h  c a tc h e s  o f f  L o u is ia n a  i n h a b i t  Caminada Bay 
d u r in g  j u v e n i l e  s t a g e s .  Three  e s t u a r i n e  dependen t s p e c ie s  (B r e v o o r t ia  
p a t r o n u s , M icropogon u n d u l a t u s , and Leiostom us x a n th u ru s ) c o n s t i t u t e  
88% o f  th e  commercial c a tc h  by w e ig h t  a lo n e .
A t o t a l  o f  97,223 f i s h e s  o f  100 s p e c i e s ,  82 g e n e ra ,  and 46 
f a m i l i e s  were  t a k e n  i n  t h i s  s tu d y .  These f i s h e s  had a combined 
t o t a l  w e ig h t  o f  376 .1  k i lo g ram s  and a mean b io m a s s .o f  16 .44  g/m .
There  were 63,863 f i s h  ta k e n  w i th  th e  t r a w l ,  31 ,092 w i th  th e  s e in e ,
531 w i th  th e  trammel n e t ,  and 1 ,754 w i th  A ntim yc in .
Two peaks  in  b iom ass o c c u r re d ,  one in  A p r i l  and a n o th e r  in  
A ugust. W hile  th e  A p r i l  peak i s  composed o f  l a r g e  numbers o f  sm a l l  
ju v e n i l e  f i s h e s  o f  a  few s p e c i e s ,  th e  August peak  i s  p r im a r i ly  
l a r g e r  s u b - a d u l t  f i s h e s ,  few er i n  number b u t  o f  a  w id e r  s p e c ie s  
d i v e r s i t y .  Minimum biom ass o c c u r re d  from November to  F e b ru a ry .  The 
range  and mean b iom ass i n  g/m^ wet w t .  c o l l e c t e d  w i th  each  g ear  were 
as  fo l lo w s :  t r a w l ,  .37 t o  2 .97  ( 1 .0 3 ) ;  s e i n e ,  .17 to  17.07 (4 .5 1 )  and 
trammel n e t ,  1 .49  to  5 .9 3  ( 3 .5 8 ) .  Combined d a ta  f o r  a l l  t h r e e  g e a r s  
ranged  from .35 to  4 .3 7  g/m^.
Biomass was h ig h e s t  a t  th e  more s a l i n e  s t a t i o n s  c lo s e r  to  th e
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G ul£. S t a t i o n  2 , A irp la n e  Lake, had th e  h i g h e s t  mean t r a w l  and s e in e  
biom ass o f  a l l  s t a t i o n s  (1 .9 1  and 6 .3 9  g/tn^, r e s p e c t i v e l y ) ,  th e  h ig h ­
e s t  n u m e r ic a l  abundance where 32% (3 0 ,8 9 1 )  o f  a l l  f i s h  were c o l l e c t e d ,  
th e  h ig h e s t  n u m e r ic a l  d e n s i t y  (3 .4 3  f is h /m ^ )  and th e  g r e a t e s t  number 
o f  s p e c ie s  (5 3 ) .  The n e a r s h o re  f r i n g i n g  m arsh -w ate r  i n t e r f a c e  zone 
s u p p o r ts  h ig h e r  biom ass th a n  d eep e r  bay a r e a s  and i s  a key to  h ig h  
e s t u a r i n e  p r o d u c t i v i t y .  Biomass c o l l e c t e d  i n  sm a ll  t i d a l  marsh ponds 
was up to  16 t im es  h ig h e r  th a n  a t  s t a t i o n s  i n  deepe r  w a te r .
Numerical abundance was highest in March due to the peak influx
o f  p o s t l a r v a l  f i s h e s  moving in s h o r e .  Abundance g e n e r a l ly  in c r e a s e d
tow ards  lower s a l i n i t i e s  due to  l a r g e r  numbers o f  j u v e n i l e  f i s h e s  in
the upper bay. The mean number of fish per m^ available to the trawl
o
in c r e a s e d  n o rthw ard  th ro u g h  th e  bay t o  a  maximum o f  1.32/m  a t  s t a t i o n  
6. N um erical abundance f e l l  s h a r p ly  i n  th e  f a l l  due to  o f f s h o r e  
e m ig ra t io n  and was lo w e s t  i n  November. The mean number o f  f i s h  caught 
w i th  each  g e a r  was: t r a w l ,  .58/m 2; s e i n e ,  .87/m ^; and trammel n e t ,  
.02/m . Dominant f a m i l i e s  tak en  in  o rd e r  o f  abundance w ere: Engrau- 
l i d a e ,  C lu p e id a e ,  S c ia e n id a e ,  A t h e r i n i d a e ,  A r i id a e  and C aran g id ae .
E s tu a r in e  f i s h  p o p u la t io n s  seem to  c o n s i s t  p r im a r i l y  o f  l a r g e  
numbers o f  a  r e l a t i v e l y  few  s p e c ie s  w hich a re  r e s i d e n t  o r  e s t u a r i n e  
dependen t and sm a ll  numbers o f  a l a r g e r  group o f s p e c ie s  which a re  
dom inant o f f s h o r e  and p r im a r i l y  m a r in e .  The f i v e  dom inant s p e c ie s  
in  term s o f  t o t a l  number and w e ig h t  ta k e n  were Anchoa m i t c h i l l i , 
B r e v o o r t ia  p a t r o n u s , L eiostom us x a n th u r u s , Micropogon u n d u la tu s  and 
A r iu s  f e l i s . These f i v e  s p e c ie s  com prised  83% o f th e  t o t a l  number 
and 41% o f  th e  t o t a l  w e ig h t  o f  f i s h  t a k e n .  Anchoa m i t c h i l l i  and
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Micropogon u n d u la tu s  were th e  on ly  s p e c i e s  ta k e n  on ev ery  sam pling  
t r i p  d u r in g  th e  s tu d y .  The o th e r  95 s p e c ie s  com prised  17% o f  th e  
t o t a l  number and 59% o f  th e  t o t a l  w e ig h t .  There w ere 22 s p e c ie s  ta k e n  
on ly  once and two of th e s e  a r e  new r e c o r d s  f o r  L o u is ia n a .  E r o t e l i s  
smaragdus c iv i t a tu m  and G u n te r ic h th y s  lo n g ip e n is  w ere  p r e v io u s ly  
unknown from L o u is ia n a .
The m a jo r i t y  o f  s p e c ie s  ta k e n  were mid c a r n iv o r e s .  A rranged  by 
t r o p h i c  l e v e l ,  t h e r e  was 9% h e r b i v o r e s ,  5% prim ary  c a r n i v o r e s ,  62% 
mid c a r n iv o r e s  and 24% to p  c a r n i v o r e s .  The mid c a r n iv o r e s  made up 
n e a r ly  50% o f  th e  t o t a l  b iom ass .
S easo n a l  movements and m ig r a t io n s  o c c u r re d  on a y e a r  round b a s i s  
e i t h e r  from one s e c t i o n  o f  th e  bay to  a n o th e r  o r  from th e  bay  to  o f f ­
sho re  and v i c e  v e r s a .  R ec ru i tm en t  o f  f i s h e s  o c c u r re d  m a in ly  from 
November to  A p r i l  and e m ig ra t io n  from May t o  O c to b e r .  Three  ty p e s  o f  
m ig r a t io n s  o c c u r re d :  spaw ning, f e e d in g  o r  o v e r w in te r in g .  F iv e  m ig ra ­
t i o n s  were o bserved  among th e  f i s h e s  in  th e  Caminada Bay a r e a .
A rranged  c h r o n o lo g ic a l l y  th ro u g h  th e  y e a r  th e s e  w ere :  an e a r l y  s p r in g  
in s h o re  fe e d in g  m ig r a t io n  o f  p o s t l a r v a l  e s t u a r i n e  dependen t s p e c i e s ,  
a  s p r in g  spawning m ig r a t io n  th ro u g h  th e  bay i n t o  f r e s h w a te r  r i v e r s  
by sem i-anadrom ous s p e c i e s ,  a g ra d u a l  e a r l y  summer o f f s h o r e  spawning 
m ig r a t io n  by m a tu r in g  e s t u a r i n e  dependen t f i s h e s ,  a mid summer to  
e a r l y  f a l l  in s h o re  fe e d in g  m ig r a t io n  by j u v e n i l e s  o f  p r im a r i ly  m arine  
s p e c ie s  and o c c a s io n a l  t r a n s i e n t  a d u l t s ,  and a  f a l l  o f f s h o r e  o v e r ­
w in t e r in g  m ig r a t io n  o f  a l l  f i s h e s  e x c e p t  r e s i d e n t  s p e c ie s  and young- 
o f - t h e - y e a r  r e c r u i t s  o f  e s t u a r i n e  dependen t s p e c ie s .
C e r t a i n  s p e c ie s  had a  v e ry  d i s t i n c t  s e a s o n a l i t y ,  b e in g  found in  
th e  bay f o r  o n ly  s h o r t  p e r io d s  o f  th e  y e a r  w h i le  o th e r s  w ere  ta k e n
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th ro u g h o u t  th e  y e a r .  T here  were 13 s p e c ie s  ta k e n  on ly  in  th e  s p r in g ,
19 s p e c ie s  ta k e n  on ly  i n  t h e  summer, 4 s p e c ie s  t a k e n  on ly  in  th e  
f a l l ,  3 s p e c ie s  ta k e n  on ly  i n  th e  w in t e r  and 11 s p e c ie s  ta k e n  a l l  
y e a r .  S p e c ie s  d i v e r s i t y  was h i g h e s t  from J u ly  t o  O ctober and low est 
from November to  F e b ru a ry .  From J u ly  to  O c to b e r ,  th e  mean number 
o f  s p e c ie s  ta k e n  a t  each  s t a t i o n  was 10 w h i le  from November to  
F eb ru a ry  i t  was 4 .  The h i g h e s t  number o f  s p e c ie s  ta k e n  on any one 
c o l l e c t i o n  was 22 in  Caminada Pass  d u r in g  a mass o f f s h o r e  m ig r a t io n  
in  November.
A re a l  s p e c ie s  co m p o s i t io n  a l s o  v a r i e d  c o n s id e r a b ly ;  some 
s p e c ie s  were  ta k e n  a t  o n ly  one s t a t i o n ,  o th e r s  a t  two or more and a 
few a t  a l l  s t a t i o n s .  T here  were 12 s p e c ie s  ta k e n  a t  s t a t i o n  0 o n ly ,
5 s p e c ie s  a t  s t a t i o n  1 o n ly ,  7 s p e c ie s  a t  s t a t i o n  2 o n ly ,  4 s p e c ie s
a t  s t a t i o n  3 o n ly ,  4 s p e c ie s  a t  s t a t i o n  4 o n ly ,  0 s p e c ie s  a t  s t a t i o n
5 o n ly ,  4 s p e c ie s  a t  s t a t i o n  6 o n ly ,  and 10 s p e c ie s  ta k e n  a t  a l l
s t a t i o n s .  Fewer s p e c ie s  were  t a k e n  i n  th e  low er s a l i n i t i e s  o f  th e  
u p p e r  bay . The t o t a l  number o f  s p e c ie s  ta k e n  a t  s t a t i o n s  0 t o  6 
were 47 , 48 , 53 , 49 , 34, 40 ,  and 30 , r e s p e c t i v e l y .
I t  i s  e v id e n t  t h a t  th e r e  i s  much v a r i a t i o n  i n  s e a s o n a l  and 
a r e a l  s p e c ie s  c o m p o s i t io n .  The p r im a r i l y  m arine  s p e c ie s  w ere  ta k e n  
m o s t ly  i n  t h e  summer and f a l l  i n  th e  lower b ay .  Some of th e  e s t u a r i n e  
s p e c ie s  were  ta k e n  th ro u g h o u t  th e  y e a r  and th ro u g h o u t  th e  b a y .  Those 
s p e c ie s  w hich  were ta k e n  a l l  y e a r  w ere  e s s e n t i a l l y  th e  same ones 
t h a t  were ta k e n  a t  a l l  s t a t i o n s .  A l l  s p e c ie s  o f  t h i s  group were e i t h e r  
e s t u a r i n e  o r  e s t u a r i n e  d e p en d e n t .  The f r e s h w a te r  s p e c ie s  w ere  a l l  
t a k e n  i n  th e  upper b a y ,  m o s t ly  a t  s t a t i o n  6.
E s t im a te s  o f  b iom ass and abundance w ere m inim al due t o  g ea r
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s e l e c t i v i t y  and sam pling  b i a s .  The e f f i c i e n c y  o f  any one type  o f
g ear  v a r i e s  f o r  n o t  on ly  each  s p e c ie s  b u t  f o r  d i f f e r e n t  le n g th
c l a s s e s  o f  each  s p e c i e s ,  d e s ig n  o f th e  g e a r ,  w a te r  t e m p e ra tu re ,  t i d a l  
s t a g e  and tim e o f  day , b e h a v io r  o f  th e  f i s h ,  t u r b i d i t y  and bo ttom  
ty p e .  The t r a w l  was most e f f e c t i v e  f o r  slow moving and sm a l l  b e n th ic  
f i s h e s .  Of th e  17 s p e c ie s  t a k e n  on ly  w i th  th e  t r a w l ,  13 were s t r i c t l y  
bo ttom  f i s h e s .  A t o t a l  o f  21 s p e c ie s  w ere  ta k e n  on ly  w i th  th e  s e in e ,
15 o f  w hich were s p e c ie s  a s s o c i a t e d  w i th  th e  s u r f a c e  o r  sh a llo w  s h o re ­
l i n e  a r e a s .  Only 4 s p e c ie s  w ere  c a p tu r e d  e x c lu s iv e ly  w i th  th e  trammel 
n e t ,  a l l  o f  w hich w ere l a r g e  a c t i v e  f i s h e s .  There w ere  16 s p e c ie s  
t a k e n  w i th  a l l  t h r e e  ty p e s  o f  g e a r .
The s e in e  was th e  m ost e f f e c t i v e  g e a r .  I t  c a p tu re d  th e  g r e a t e s t
2
w e ig h t ,  th e  h i g h e s t  mean b iom ass  i n  g/m , th e  g r e a t e s t  mean number pe r  
m^, and th e  h i g h e s t  number o f  s p e c i e s .  G e n e ra l ly ,  ab o u t tw ic e  th e  
number o f  s p e c ie s  a t  any one s t a t i o n  were ta k e n  w i th  th e  s e in e  as  
opposed to  th e  t r a w l .  Biomass caugh t by th e  s e in e  was from 2 t o  3 
t im es  g r e a t e r  th a n  biom ass c au g h t  by th e  t r a w l  a t  s t a t i o n s  sampled 
w i th  b o th  k in d s  o f  g e a r .  The s e in e  was more e f f e c t i v e  b ecau se  i t  i s
l e s s  s e l e c t i v e ;  i t  c a p tu r e s  a w id e r  v a r i e t y  o f  s p e c i e s ,  and i t  f i s h e s
th e  e n t i r e  w a te r  column i n  d e p th s  l e s s  th a n  6 f e e t .
Growth r a t e s  o f  th e  A t l a n t i c  c ro a k e r  were d e te rm in e d  f o r  c a l ­
c u l a t i o n  o f  an e s t im a te  o f  p r o d u c t io n .  Two methods were u s e d - - a n a l y s i s  
o f  le n g th - f r e q u e n c y  d i s t r i b u t i o n s  and s c a l e  a n a l y s i s .  Both methods 
i n d i c a t e d  t h a t  c ro a k e r s  grow to  a  t o t a l  l e n g th  o f  140 to  150 mm by 
th e  end o f  t h e i r  f i r s t  y e a r  o f  l i f e  and from 180 t o  210 mm by th e  
end o f  t h e i r  second y e a r .  The a v e rag e  growth r a t e  i n  th e  f i r s t  y e a r
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o f  l i f e  was 12 mm p e r  month w h i le  th e  h i g h e s t  r a t e  o f  growth was 
19.3  mm p e r  month from March to  May. S easo n a l  b io m ass ,  n u m erica l  
abundance , growth and p ro d u c t io n  w ere h i g h e s t  f o r  c ro ak e r  i n  l a t e  
A p r i l  and May. The g r e a t  m a jo r i t y  o f  c ro a k e rs  t a k e n  in  t h i s  s tu d y  
were Age C la s s  0 f i s h  and o n ly  29 o f  5 ,3 0 0  f i s h  w ere  o ld e r  th a n  one 
y e a r .  A le n g th -w e ig h t  r e l a t i o n s h i p  was c a l c u l a t e d  f o r  c ro a k e rs  from 
55 to  220 mm t o t a l  le n g th  so le n g th  co u ld  be c o n v e r te d  i n to  w e ig h t  in  
g row th  c a l c u l a t i o n s .  The r e l a t i o n s h i p  d e te rm in ed  was log  w ■ -5 .5082  
+ 3 .2454 log  1.
Two methods w ere  used  i n  c a l c u l a t i n g  an e s t i m a te  o f  f i s h  p ro ­
d u c t io n .  The f i r s t  in v o lv e d  d i r e c t  measurement o f  p ro d u c t io n  u s in g  
th e  A l le n  g r a p h ic a l  method and th e  R ick er  n u m e r ic a l  method. The 
second was an i n d i r e c t  e s t i m a t i o n  o f  p o t e n t i a l  an n u a l  f i s h  p ro d u c t io n  
b a sed  on t r a n s f e r  o f  o rg a n ic  m a t t e r  from prim ary  p r o d u c t io n .  The 
e s t im a te  o f  c ro a k e r  p r o d u c t io n  d e r iv e d  from th e  A l le n  method was 
.86  g /m ^ /y r  wet w t .  and t h a t  from  th e  R ic k e r  method was .99 g /m ^/y r 
w et w t.  These e s t i m a te s  were combined to  y i e l d  an  e s t im a te  f o r  
c ro a k e r  p ro d u c t io n  o f  .93  g /m ^/y r  w et w t.  Based on th e  r a t e  o f  p ro ­
d u c t io n  o f  c r o a k e r s ,  i t  was p o s s ib l e  t o  g e t  a  rough  e s t im a te  o f  t o t a l  
f i s h  p ro d u c t io n .  The tu rn o v e r  r a t i o  o f  c ro a k e rs  (T) i s  th e  r a t i o  
o f  p r o d u c t io n  to  mean biom ass ( P /B ) . T h is  tu rn o v e r  r a t i o  (4 .4 3 )  was
m u l t i p l i e d  by th e  mean biom ass o f  a l l  f i s h e s  t a k e n  in  t h i s  s tu d y
2 2 (1 6 .4 4  g/m ) to  g iv e  an  e s t im a te  o f  72 .8  g/m / y r  w et w t.  o r  647.9
l b s / a c r e / y r  w et w t .  t o t a l  f i s h  p ro d u c t io n .  T h is  i s  th e  h ig h e s t  f i s h
p ro d u c t io n  r a t e  e v e r  r e p o r t e d  from an  e s t u a r y .  Such a h ig h  p ro d u c t io n
r a t e  i s  p ro b ab ly  a t t r i b u t a b l e  to  th e  h ig h  tu rn o v e r  and r a p i d  growth
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r a t e s  o f  y o u n g - o f - th e - y e a r  f i s h e s ,  th e  abundant food su p p ly  a v a i l a b l e  
th ro u g h  e q u a l ly  h ig h  r a t e s  o f  p r im ary  p r o d u c t io n ,  and n e a r  o p tim a l 
ph y s ico ch em ica l  c o n d i t i o n s .
Based on th e  a c re a g e  o f  e s t u a r i n e  w a te r  in  th e  B a r a t a r i a  and 
Caminada Bay system , a  t o t a l  o f  a t  l e a s t  384 ,619 ,356  pounds (1 74 ,826 ,980  
k i lo g ra m s )  o f  f i s h  a r e  p roduced  a n n u a l ly .  Of th e  1 ,506 g/m^ w a t e r / y r  
d ry  w e ig h t  o f  o rg a n ic  m a t t e r  a v a i l a b l e  to  th e  f i s h  from p rim ary  p r o ­
d u c t io n ,  2 1 .8  g /m ^/y r  d ry  w t .  o f  f i s h e s  a re  p roduced . The e s t im a te d  
e f f i c i e n c y  o f  c o n v e r s io n  o f  n e t  p r im ary  p ro d u c t io n  i n t o  secondary  f i s h  
p r o d u c t io n  i s  1.4%.
The e s t im a te  o f  p o t e n t i a l  p ro d u c t io n  based  on p r im ary  p ro ­
d u c t i v i t y  d a ta  ran g ed  from 4 9 .0 4  to  173.49 g /m ^/y r w et w t .  A c tu a l  
p r o d u c t io n  i s  42% o f  th e  maximum p o t e n t i a l  f i s h  p ro d u c t io n .
The v a s t  and p r o d u c t iv e  e s t u a r i n e  m arshes o f  L o u is ia n a  a r e  one 
o f  ou r  most v a lu a b le  n a t u r a l  r e s o u r c e s .  L o u is ia n a  h a s  a  h ig h e r  
a c re a g e  o f  m arsh land  and a h ig h e r  f i s h e r y  p ro d u c t io n  th a n  any o th e r  
s t a t e  in  th e  c o u n try .  A lthough  th e  f i s h e s  t h a t  a r e  produced  in  
e s t u a r i e s  a r e  a  ren ew ab le  r e s o u r c e ,  th e  m arsh lan d s  r e s p o n s ib l e  fo r  
t h i s  p ro d u c t io n  a r e  n o t .  We a r e  l o s in g  an av erag e  o f  16 .5  sq u a re  
m i le s  o f  c o a s t a l  m arsh ev e ry  y e a r  due t o  th e  n a t u r a l  and man-made 
p ro c e s s e s  o f  su b s id e n c e  and e r o s i o n .  M an's a c t i v i t i e s  i n  th e  c o a s t a l  
zone, such as th e  s e a rc h  f o r  new s o u rc e s  o f  o i l ,  lan d  r e c la m a t io n  
fo r  h o u s in g  d eve lopm en ts ,  d re d g in g  o f  s h ip  c h a n n e ls ,  ro a d  b u i ld in g  
and c o n s t r u c t i o n  o f  le v e e s  f o r  h u r r i c a n e  p r o t e c t i o n  and f lo o d  con ­
t r o l  a r e  w h i t t l i n g  away a t  our i r r e p l a c e a b l e  e s t u a r i e s  a t  an  e v e r  
i n c r e a s i n g  r a t e .  I n  th e  p a s t ,  many c o n s id e re d  e s t u a r i e s  a s  v a lu a b le
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on ly  as garbage  dumps. Today, a new aw areness  o f  th e  v a lu e  o f  m arsh­
lands  i s  b e in g  r e a l i z e d .  I f  L o u is ia n a  i s  to  m a in ta in  i t s  p r e s t i g o u s  
p o s i t i o n  a s  th e  le a d e r  i n  m arine  f i s h e r i e s  p r o d u c t io n ,  f u t u r e  a c t i v i ­
t i e s  in  th e  c o a s t a l  zone must be managed f o r  th e  b e n e f i t  o f  th e  e n t i r e  
e s t u a r i n e  ecosys tem  and n o t  j u s t  man a lo n e .
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